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FORSTER, WATERBURY & CO., 
The only reasons that higher prices are being constantly Malleable and Cray 
aid by the most prominent steam users in the United Iron Castings. 
States for Cahall Boilers are—that they are better made, .. LINK BELT.. 
last longer, cost less for maintenance, show a higher 1200-1 and 355 Dearborn Street, 
efficiency and make drier steam than any other kind. CHICAGO, ILL. 
Se illustrated catalogue. 
Send for illustrated catalogue “Te = THICAGO SCREW CO 


Cahall Sales Department, Pittsburg, Pa. 2. 
‘ . Me + Bapepdatadias 
: was | 4 } at ¢ 


THE HARRINGTON & KING PERFORATING CO, adi 


Metals Perforated as Required mug 
FOR SCREENS OF ALL KINDS FOR USE IN |A NEW TOOL! Madein seven sizes. 


Milling and Mining Machinery, Reduction and Concentrating Works, Woolen, Cotton, Paper and 
Pulp Mills, Rice, Flour and Cottonseed Oil Mills, Sugar and Malt Houses, Distilleries 
Filter Presses, Stone, Coal and Ore Screens, Stamp Battery Screens, Brick 
and Tile Works, Filters, Spark Arresters, Gas and Water Works, 

Oil, Gas and Vapor Stoves, Coffee Machinery, Etc., Etc. 


Standard Sizes Perforated Tin and Brass Always in Stock. 
Main Office and Works: 226 North Union Street, Chicago, Ill., U.S.A. MANUFACTURED ONLY BY 


HON EST BAB B iTT rv ETALS. Armstrong Bros, Teo! Co., 106 W. Wash. S:., Chicage, I 


We do not claim that we are supplying ten different governments with Babbitt Metal. Our 
Metals are used by more than three thousand leading Consumers in UNCLE SAM'S own country 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 
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- ONLY | 
(substitate for Anthracite 


Ovens. Daily capacity, 30,000 tons 


roads entering the region. 


tion, promptly furnished on application. 
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free from “ drossing 
PRICES TO ALL — XXX Nickel Babbitt 24 cts. per lb.; No. 2 Grade (for general shop use 
to cts. per lb.; F. O. B. your depot, on your customary terms. Any special mixture of metal made to 


order. 3,000 References. 


SWARTS METAL REFINING CO., —_20'N: ‘Despinines st. _ Chicago, Ill. 


ENTERPRISE BOILER COMPANY vss ssc, pazt faroaces an 


YOUNCSTOWN, O. Write for Estimates. 


DOWFR TRANS S810 \ Apollo galvanized iron is 
never .stenciled false to its 
WA; JON FS Grimace gauge >; we are not so oblig- 
ing as some. 
55-55 oh 


Apollo Iron and Steel Company, Pittsburgh. 


ry Cupola Work; also Crushed Connelisville Coke 
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of Coke. S@ Direct connections with all rail 


Quotations, Freight Rates, Pamphlets giving fall informa 


Coal) for manufacturing and domestic purposes. 13,500 


For Blast Furnace and Found 


renee 
THE UNION BOILER TUBE CLEANER CO. 

231 Penn Ave., PITTSBURGH, PA. The Bourne-Fuller Co., 
Has set the acknowledged standard for the world ISTRIBUTORS OF 
for removing—by power driven mechavical APOLLO PRODUCTS. 
devices--all conditions of scale from all makes of Cleveland. O 
Water Tube Boilers—curved as well as straigh . ~ 


tubes—also from pipes and tubes used in indust 

trial enterprises. We have the only Flexible Fu EL CAS PLANTS. 

shaft of Kemarkable Strength and Phe- 

nomenal Durability under Great Stress. American Cas Furnace Co., 
23 John St., N. Y. 


WEBSTER LIBRE BRILK Co 


SOUTH WEBSTER .* 

' SCIOTO CO. Onto. 
BLAST FURNACE, ROLLING MILL. 
MALLEABLE (RONAND LIME Ki,’ BRICK 


BEST ON EARTH” 





A SPECIAFTY 





Ground Clay 
“seduys jejoeds 











See large Advertisement of 
Bristol’s Patent Steel Belt 


B. F. STURTEVANT CO., ne LACING. 


: Boston, Mass. est. Bee 
On Page 25. fastening for 
all 


kinds of 


BLOWERS, FANS, ENGINES. — i 
W.S. ROCKWELL & CO., THE BRISTOL CO., Waterbury, Conn. 


OIL FURNACES. WORKS, SHARON, MINES, CLEARFIELD CO., PA. 


26 Cortlandt 8t., New York City. 


MINING ENGINEER, CHEMIST, | James V. Rose, 
Saeempe ASSAYER: | SHARON. FIRE BRICK WORKS, 


MOTORS ETC. Send SF Eile BENEDICT CROWELL, Contractor in Fire Brick Construction, 


___. | Atwater Building, Cleveland. Manufacturer of High Grade Fire Brick. 
TURNBUCKLES. == 2 aceels 
> Blakeslee Steam Jet Pump. rit: ae | oe 

















REASONS FOR ITS USE: Llumin ‘4.2 mina 39.00 
ler Loss on Ign........1%3-3® 


1. Simplicity. 2. Is independent of Iron ... ay 


i ‘ey . engine. 3. Will pump sandy or impure ' : 
Cleveland City Forge & Iron Co., = 7 water. 4. Have no valves and no wear INN PA 
CLEVELAND, ©. oP tre Sey) __ ae eee 
- changeable Write ° . F_R. Phillips’ Sons Ce 
The A B C of Iron, Now 81. BLAKESLEE MFG. CO., Du Quoin, 111 T in M ) Ils Per lt 


THE UPSON NUT CO., Cleveland, O. 


MANUFACTURERS OF 
MACHINE AND CARRIACE BOLTS, HOT FORCED AND COLD PUNCHED NUTS, LAC SCREWS, BOLT 
ENDS, WASHERS, ETC. Catalogue and Prices on Application. 
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Seamless Locomotive Flues. 
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NEW YORK, 144 CHAMBERS Sr. 



















































CHICAGO, 135 LAKE STREET. 

















BIRMINGHAM, ENGLAND, 29 Constitution HILL. 


— 
——— 


Stand Pipes, The WML. B. POLLOCK Co. — 


Receivers. with inquiry please give ad. No. 6. YOUNGSTOWN, 0. neni Tanta 


Stilwell’s Patent a 
Lime Extracting AU ‘a. x Iv AW 


Healer >eeeerpee.. 
FUR E Tiss sr tae th 


COMBINED. d by decocsitng the cost of Pro. 
Is the only lime ex- uction. Our special labor-saving 


tractingHeaterthat appliances will cut down the cost =. 


will prevent scalein 
steam boliers. Re- handling material. You Can do the 


moving allinmypuri fest. 

ties from the water ‘ P 

before it enters the es Write “= for Prices, Catalogue 
boiler. C” on application. 


Thoroughly Tested 


Over 8,000 stthem THE AULTMAN COMPANY, 
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COMMERCIAL PAPER. 


200 LaSalle St., 
| Chicago, Ill. 


MALLEABLE CASTINGS. 


| High Tensile Strength. | 


BIKE STEEL CASTINGS. 


Will Not Harden in Brazing. | 


“CARBONIZED BIKE STEEL CASTINGS, | 
WIIl Temper Like Tool Steel. | 
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ACME MALLEABLE IRON WORKS The | gene ingy 908 South Market Street 
EAE ON WOES, | he Sei Seba, CANTON, OHO US 
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12 5..." AIR COMPRESSORS 32.2" 


Covering the requirements of every application of compressed air. Each machine 2 eevest with the most 
improved accessories relating to the economical production of compressed air. Send for new catalogue. 


satin |B Ingersoll-Sergeant Go:, serie | ssusecr es, 











x A. STREET aHN’s 


PATENT STHHIL CLIP 


Saves half the Expense. For connecting Angles, Tees or 
Bars to | Beams for Roofs, Ceilings and other Iron and Stes 
Constructional Work. Does away with Drilling and Bolting. 


Structural Iron Work a Specialty. 
as H. A. STREETER, 
35 TO 41 INDIANA STREET, - - CHICAGO. 


PIC IRON. 
Mention this paper 


Cleveland, - Ohio. THE IRON MASTERS’ LABORATORY, "tec 
J. Blodget Britton & Co., Analytical and Consulting Chemists, 


Warrenton, Virginia, formerly located 339 Walnut Street, Philadelphia. 
| Analyses of Iron Ore, Iron, Steel, Coal and Coke, Slag, Limestone, Clay, Fire Brick, Water, etc. 


aeeock DRILLS Complete Catalogue uper 
| AR PD ERESSOS) AIR COMPRESSORS Clayton Air Compressor Wks 


The Bourne-Fuller Co., 
IRON, STEEL 
























For every application of Compressed Air Power. 26 Cortlandt St., NEW YORK, 





DRILL MOUNTINGS. 





Capur Aooress “METALFAC-CHICAGO"ABC Cove THE ROBERT W. HUNT & CO. 

















i . Bureau of Inspection, Tests and Consultation. 
All Size | ff £.4. STROUD & CO... 9 | wrmscrc: cansco: aw reas: 
Standard Types. METAL FACTORS. Part Building. ust - Rookery. sree | 
‘ G ‘ , R ts nd steel processes an 
Special Patterns. || § Fe Peductsf and Muypyrlacs for Inepection of ste! rail, Spice bars, rllroad cam 
. s 1RON ‘STEEL: TIN-PLATE - wheels, axl t Chemica ra’ 
Highest Degree of Perfection.) § Coopcn teao sie womans sis of ores, irom, steel, oils, water, ete. Fi = 
: ratory—Test of metals, drop and pulling 
Long Experience. J6 La balls Sheet ~/00 Nila Steaed~ of couplers, 7 Non mere, ete. Efficiency tests of 
Recognized Leaders. CHICAGO. NEW YORK. boilers, engines and locomotives. 
i ateneeninentlienenn ee 
RAND DRILL CO... F. A. EMMERTON. John T. Jones & Co,, 
: . Min Pro ts, Explorations and Mineral 
100 Broadway, NEW YO | Analytical Chemist, Rapaa cunmaaad. je -: practical tests made 
Monadnock Block, CHICAGO. and reported. Reliable and pa sampling 
AND METALLURGIST. —— Chemical analysis made. All work done 
| Ores sampled at lake ports, mines and furnaces. Ff 3 = jabi en eee why 
‘ ence and reliabi 
Oo. TEXTO R, Mines and Metallurgical Processes examined. Suite 32, “# Monroe St., 
| Analyses made of Ores, Metals, Fuels, Railroad | Montauk BLock, CHICAGO, ILL. 


Chemist, Metallurgist and Foundry Supplies, etc. 
and Assaver. ® Bratenah! Building, CLEVELAND, 0./ DICKMAN & MACKENZIE, 


plies f Furnaces, Stee] Works and Foundries. Millett’ Ss Patent 196 Pe ao a ding. 
roperties examined. Ores sampled #1 


advice furnished to operators of Blast Furnaces" Mining 
Steel Works and Foundries. c; O re E O V E N. oo = a, Gurmagee son lake Peel. 
properti reported . meral analyses oO 
a . ye Foundry Materials and ete. 


'68 Superior St. CLEVELAND, O. isn teed tn the world. | CMEMISTS AND ENCINEERS. 























A B Cc OF IRON, MILLETT CORE OVEN CO.. Brightwood, Mass. | Subscribe for the Iron Trade Review. 


NOW $1.00. 
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THE WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

Another exciting week has passed in the iron 
trade, with advances in nearly all lines, and demand 
apparently unchecked by high prices. It is signifi- 
cant that contracts are being made with every week, 
that extend into 1900, some consumers of pig iron 
having supplied themselves for from three to six 
months of next year at prevailing prices. Stocks 
are being cut down with every day; and though 
the trade appreciates in a sentimental way that high 
prices eventually mean curtailed consumption, there 
is nothing in the situation as yet on which to base 
the statement that flood-tide has been reached. 
The trade is surprising itself, week by week, with 
the breadth of the movement and the confidence 
with which contracts are being entered into at fig- 
ures in many instances quite beyond rejected offers 
of recent weeks. The malleable trade in the Chi- 
cago district alone is reported to have taken over 
yoo,o00 tons in the past fortnight, deliveries extend- 
ing over six months and nine months. Advances 
in castings are now being secured by foundrymen 
more in conformity with the new prices, in some 
cases amounting to about % cent a pound over the 
basis of later 1898, the pig iron entering into these 
contracts being about $6 higher. Unfortunately 
other foundrymen not fully covered on old work are 
now compelled not only to pay a high price for iron 
to complete contracts, but must take irons with 
which they have had no experience. A fact of no 
little importance in the present situation is that the 
export trade is much better sustained than is gener- 
ally supposed. Statistics of exports show a ton- 
nage in some lines exceeding that of one year ago. 
In some European markets, through advances in 
Great Britain and Germany, American iron has been 
sold recently at prices close to those ruling at home. 
In finished lines, notably wire and nails, American 
producers have been taking all the business their 
energetic foreign representatives have offered, and 
have steadily cultivated this trade throughout the 
advance. A study of the iron and steel export ex- 
hibits in recent months should be convincing 
evidence of the future influence of foreign trade in 
sustaining the home market in times of reaction. 
It will prove instructive also to those who have 

been inclined to think that prosperity for the 
American iron trade could only be short-lived. 
Practically the whole list of quotations in iron and 
steel products has required revising in the past 
week. Southern No. 2 foundry is now $13 Birming- 
ham, and gray forge is $11.75. Northern foundry 
irons are from 50 cents to $1 aton higher. The 
indications of a shortage are more distinct. The 
additional furnaces seem likely to make no marked 
impression. Demand, which no man can measure, 
continues to upset calculations. The structural 
mills have made an advance of $5 a ton, and are yet 
Scarcely in line with other products. Four 500-ft. 
vessels placed the past week at a Lake Erie ship- 
yard, and calling for 10,000 tons of material, mark 
another step in great ore-carrying capacities. The 
expected advance in wire and wire nails has been 
made—2s5 cents on 100 pounds, with demand in all 
departments of this trade steadily sustained. There 
has been some interest in the trade in the open- 
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hearth steel and wire-mill projects at Birmingham. 
In the present state of the trade in basic iron it is 
questionable if any Alabama product will be avail- 
able for local steel works. At all events the mak- 
ing of steel or of rods at the Birmingham plants is 
likely to be much delayed. Bar iron has advanced 
to 1.70c at Mahoning valley mill, and a fruther 
early advance is expected. 


PITTSBURG. 


Orrice or The Jron Trade Review and Industrial World.’ 
705 PUBLICATION RUILDING, June 7. 





The market continues its steady advance toward 
higher prices. During the week under review there 
has been a general strengthening of values, and as 
the firmness in the general situation becomes still 
more pronounced there can be found fewer and 
fewer who will venture to make predictions as to 
where the movement will stop. It seems plain that 
the general strength of the market cannot be broken 
this year, or even early in next year, while in any 
case prices cannot for a long while reach the low 
points made in the past, because labor and raw 
materials cannot soon get down to the level prevail- 
ing when the record figures were made. 

There will certainly be no more ore than suffi- 
cient to run furnaces—even should a few shut down 
—up to the opening of navigation next year, and 
there are chances that a shortage will be developed 
There is now only a limited quantity of unsold Bes- 
semer pig for the balance of this year, estimated by 
some at less than 100,000 tons, from furnaces in and 
out of the association, and the demands of the steel] 
mills will require a considerable quantity yet. 
Very little increase in production may be expected 
from now on, in Bessemer, outside of the Douglas 
furnace, which it is now expected will be blown in 
about the end of the week, the raw materials bt ing 
on the way, and the furnace being in condition for 
immediate blast. 

Pic Iron.—The minimum for Bessemer pig iron 
is $18 valley furnace, or $18.65 Pittsburg. A small 
tonnage has been sold on this basis in the last few 
days. The associated furnaces have very little iron 
to sell; in fact, at the recent meeting it was figured 
that they had no more than 60,000 tons for the bal- 
ance of the year, and to sell this quantity it was 
admitted some deliveries might have to be deferred 
to January. There may be an equal quantity of 
Bessemer coming from outside sources. In foundry 
iron the market has been rather quiet, but the 
actual demand has strengthened prices by about 25 
cents a ton since last report. In mill iron prices 


are also considerably firmer. We quote: 

Bessemer, valley fUrmace.............ccscsceneevere ee - 18 00 

 ,  e 8 65 
a nee een — 16.75 to 17.05 
EY RE RR 16.50 to 17.00 


16.09 to 16.20 
1§ 00 to 15.55 


a eee 
Gray Forge, valley furmacce.............. + se-0ss0-ssecceeeseres 
Gray Forge,Pitisburg .............. .... 

StrreL.—Nearly all the mills are practically sold 
up to the end of the year What demand has ma- 
terialized has forced the price steadily upward for 
what lots could be secured, and to-day $31 Pitts- 
burg is the minimum, while sales have been made 
at higher figures than this. Open-hearth steel is 
unquotable. It is probable that there is a fair ton- 
nage still required, and it is decidedly uncertain 
whether it can be secured. There have been some 
sales of sheet bars at considerably over $30 a ton, 
the sheet mills being able to realize such a figure 
for their product that they are willing to pay almost 
any price to get the steel. 
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RaIts AND TRACK MATERIAL.—The rail ‘market is wholly a 
nomiual one. - Track material is very firm and there is a fair 
tonnage being booked at former prices: Spikes, 1.goc to 2c; 
track bolts, 2.30c to 2.45c; splice bars, 1.75¢ to 1.goc; lirks and 
pins, 2c to 2.15¢. 

Bars.—Both steel and iron bars are very firm, steel bars 
selling at 1.90c to ac, and iron bars at 1.70c to 1.80c. 

SrrucruraL Mareriai.—At the meeting last Thursday in 
New York, the price of all structural material was advanced 
by $s aton. It is expected that for business yet to be placed 
the advance will not act as a deterrent, since about all the 
large work contemplated for the season has already been con- 
tracted for. The new prices are as follows: Beams and 
channels, 3 to 15 inches, 1.75c; 18 to 24 inches, 1 85c; tees, 
1.80c; zees, 1.80c; and angles, 1.75c. Universal mill plates, 


2.25¢. 
Piatss.—The plate market continues very firm and the 


prices asked are readily agreed to. We quote prices un 
changed as follows: Tank, 2.25c; shell, 2.35c; flange, 2.45c; 
fire box, 3c to 3c. 

Pipgs AND Tusgs.—The National Tube Co. will not begin 
actively to administer affairs for two or three weeks yet. 
What selling is being done is through the old channels, but 
there is such a scarcity for deliveries up to September that it 
is difficult to place orders. Some of the producers are en- 
tirely out of the market except for September and later deliv- 
eries. For special deliveries the straight 60 per cent off has 
been secured, and 60 and two 10's is freely offered for early 
delivery in moderate lots. The balance of the list is in about 
the same shape so that the scheduled discounts are only nomi- 
nal: Base discount. 60 per cent and additional discounts 
three 10’s for less than carloads and three 1o’s and 5 for car- 
loads, with free delivery on the latter within the prescribed 
territory; lap weld casing, 45 for screw and socket joint and 
40 for inserted joint, with 5 per cent additional on carload 
orders; boiler tubes, 1 to 14-inch, 40 per cent; 1% to 2%- 
inch, 50 for iron and 55 for steel; 23 to 6-inch, 55 for iron 
and 57% for steel; extra 5 per cent to dealers. 

Sueets.—The sheet market has been more active than form- 
erly, mills having been able in the past few weeks to secure 
considerable quantities of bars. The selling has been on the 
basis of 2.90c to 3c for No. 28 common. Galvanized sheets 
are strong and we quote the market at 7o and ro per cent off 
to favored customers in large lots, while the general run of 
business is being done at 70 and 5 and 70 off.. A conference 
is being arranged on the wage scale between the workmen 
and the executive committee of the Steel Sheet Manufactur- 
ers’ Association, it having been found that the sheet consoli- 
dation cannot be perfected in time to allow the new organiza- 
tion to negotiate the matter. 

Spge_rer.—This market has shown its first sign of weakness 
for some time, although the decline has not amounted to much, 
St. Louis quotes 6.35c to 6.40c; Pittsburg, 6.55c; and New 
York, 6.55c to 6.60c. 

O_p MareriaL.—There is no particular change to note in 
this line. Quotations remain as follows: New melting stock, 
$13.50 to $13.75; old steel rails, long lengths, $12.50 to $13; 
cut, $13 to $13.50; old iron rails, $17 to $17.50; wrought iron 
scrap, $14 to $15; cast borings, $8, net, Pittsburg; busheling 
scrap, $11 to $11.50, net; car wheels (nominal), $14 to $14.50, 
gross; cast scrap, $12, gross; charcoal scrap, $13, gross; 
wrought turnings, $8.50 to $9, net, Pittsburg. 

Coxe.—The coke market is very firm, and all of $2.15 is 
secured for strictly Connellsville furnace coke, with crushed 
and foundry selling at $2.15 to dealers and $2.30 to consumers. 
Transactions in the past week have been of very moderate 
volume. Production is increasing even over the rapid pace 
recently set. The shipments of the H. C. Frick Coke Co. 
during the month of May amounted to 32,505 cars, beating 
the previous month, which was last March, by 100 cars. Both 
months had 27 working days, but allowance should be made 
for the fact that of the 27 days in May one was Memorial 
Day, on which full time was not made, which further strength- 

ens the comparison in favor of May. 


CHICAGO. 


Office of The Iron Trade Review and Industrial Wor } 
1522 MONADNOCK BLOCK, June 6. 


There have been very decided advances in steel products 
during the week just ended. It has been largely a lining up 





June 8, 1899 


of quotations in harmony with the increased values of 

steel, which have been the features of the market for 

weeks, Structural shapes are up $5 per ton. Merchant steel 
is higher. ‘Track supplies are quoted at a better figure. Wire 
and nails are from $5 to $10 per ton higher. And for a 
large variety of finished products values have been estab- 
lished on a new basis, to conform to these advances, Buy- 
ing has been of a general character and in volume more than 
satisfactory to the sellers. Pig iron has shared in the activity 
and is stronger in tone than a week ago. There are in some 
directions distinct evidences of reluctance on the Part of con. 
sumers to load up at the present level but this backwardness 
is not of sufficient dimensions to detract from the general 
strength of the market. It is rather a problem for the buyers 
who are willing to close ahead for their wants, to secure the 
desired deliveries. 

Pic Iron.—Pig iron can yet be purchased at the minimum 
quotations of a week ago. But nevertheless there is not 9 
little iron being sold at prices above the maximum quotations. 
There is in fact wide divergence of prices, and for this con. 
dition of the market the scantness of stocks for present deliy- 
ery is made responsible. Melters are willing in some cases 
to pay any price that is asked in order to obtain the necessary 
iron. There has been further buying of malleable iron during 
the week that is passed. Most of the large buyers have covered 
their estimated needs for the balance of the year and there 
have also been heavy trasactions for delivery during the first 
six months of 1900. A number of country foundries, however, 
are still in the market for moderate amounts. There are at 
least a number of melters who are buying more Sparingly 
than a year ago, not because of an estimated reduced con- 
sumption but through a willingness to take chances ona por- 
tion of their needs in future markets. The late buying has 
been of moderate lots and for deliveries of all sorts. The 
aggregate has been large. We quote for cash, as follows: 


Lake Sup. Charcoal....$:800 $20 00 
Local Coke Fdy. No. 1 16 50 @ 17 00 
Local Coke Fdy. No. 2 1600 @ 16 50 
Local Coke Fdy. No. 3 :5 50 @ 16 00 
Local Scotch Pay. No.1 17 co 17 50 Jackson Co. Silveries.. 19 00 @ 20 00 
Local Scotch Fdy. No.2 15 50 @ 1600 Ohio Strong Softeners 19 00 @ 2000 
Local Scotch Fdy. No.3 1500 @ 1550 | Alabama Car Wheel... 18 3 19 00 


Southern Coke No. 3...$15 50 @$15 7 
Southern No. 1 Soft..... 16 50 $* s 
Southern No. 2 Soft..... 160 @ 16 25 
Southern Silveries...... 16 50 @ 16 75 


Southern Coke No.1... 1650@ 1675 | Malleable Bessemer ... 17 50 @ 1800 
Southern Coke No.2... 1600 @ 1625 | Coke Bessemer............ 18 00 18 50 
Bars.—Prices for both iron and soft steel bars are higher 
this week. Quotations are not uniform but for mill shipments 
common iron is quoted at about 1.80c to 1.95c. There is con- 
tinued good buying. Some large transactions have been 
closed in iron bars and the trading, which for a month or six 
weeks prior to May 1 had been withheld, has developed dur- 
ing the past few weeks into a larger tonnage than had been 
anticipated. Conditions are now said to be very good for a 
continuous operation of the iron mills for many months to 
come. Steady operation throughout the year is almost as- 
sured. In consequence of this and the fact that steel is rising 
so sharply iron bars are higher in value. Soft steel bars also 
are higher. A common quotation is 2.05c, but it is not certain 
that desirable lots can be bought below that figure. Hoops 
and bands are without further change in value this week. 

STRUCTURAL MATERIAL.— An advance of $5 per ton has been 
made in the entire range of shapes. There has been a good 
aggregate tonnage of material sold during the week but it 
has been mainly in small lots. We quote: Beams, 15 inches 
and under, r.90c to 2c; 18 inches and over, 2c to 2.10c; angles 
under 3 inches and over 6 inches, 2c to 2.10c; 3 inches to 6 
inches, 1.goc to 2c; sheared plates, 2.65c to 2.70c; universal 
plates, 2.65c; tees, 1.95c to 2c; zees, 1.95c to 2c. Small lots 
from store are quoted Kc to %c higher. 

PLaTes.—Consumers are buying for deliveries as distant as 
next February, and for that date are able to get in some in- 
stances a concession of about .20c under the present quotations. 
But for near shipments the situation is as strained as ever. 
Prices are upward in tendency and considerable work is 
being delayed by the inability of the consumers to obtain the 
needed supplies of material. Tank steel from stock is quoted 
2.75 to 3c. Mill shipments, Chicago delivery, are quoted as 
follows: Tank steel, 2.65c; shell, 2.75c; flange, 2.8§c; 
marine, 2.95c; fire box, 3c to 5c, according to brand. 

MERCHANT Pipz.—Mills continue to decline making quota- 
tions and are even backward in responding to the speci‘ica- 
tions made on old contracts. For boiler tubes there is steady 
demand and prices are equally steady. 
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. Sueets. —Galvanized sheets are quoted higher at 7o and 5 
from mill, and 70 from store. Sales are large. Black sheets 
are less active on account of the indifference of mills to make 
quotations. No. 27 is quoted jc to 3.15¢. 

Mexcuant Steet —An all around advance has occurred 
this week in merchant steel. The demand continues large 
and mills are disposed to discourage trade. Some large con- 
tracts, however, have been placed for deliveries extending 
some distance into the future. We quote smooth finish tire 
steel, 2.35¢ to 2.45¢; smooth finish machinery steel, 2 55¢ to 
2.65¢; spring steel, 2.80c to 2.9%c; tool steel, 6c to 7.50c; 
special, roc and upwards. 

Butets AND Rops.—The nominal value of billets is $30 to 
$32, but no transactions are reported. Rods are moderately 
active at about $38 per ton. 

Raits AND TRACK Suppites.—Mills are busy on their long 
booked orders and are not in a position to add materially to 
their engagements for the present season. Purchases are 
therefore on a small scale, as compared with present output. 
Track material has again advanced in price. Standard rails 
are quoted $26 to $28; light rails, $30 to $37. Splice bars are 
1. poe to 1.75¢; spikes, 2.25¢ to 2.35c; track bolts, 2.85c to 3.2§¢. 

Ou Marertat.—The large buyer here is said to be very 
well supplied with scrap and is moving from one mill to 
another the existing supplies, when needed. But there is 
nevertheless a constant and very fair trade in all kinds of old 
material. Prices are fluctuating to some extent but the mar- 
ket is generally steady. We quote dealers’ prices: 


id iron rails, gross, $17 75@ $1800 | Axles, net...... ..............$18 00@$19 00 
gia steel rails, long, gr. 13 1350 | Cast borings, net......... 6 09@ 6 50 
Old steel rails, mixed.... 12 1250 | Wrought turnings, net 8 be 4 9 co 
Old wheels, gross ......... 15 1600 | Axle turnings, net...... 9 9 50 
Railroad forge, met ...... 15 16 50 | Mixed steel, gross ....... 8 50 
Dealer's forge, net ....... 12 12 50 | Stove plates, net......... 7 7 50 
No, 1 mill, net ............. 8 75 925 | Heavy melting steel,gr. 11 og: 00 
Heavy cast, net...........- 10 11 00 | Old iron splice b.. net. 17 18 00 


Malleable cast, net...... 800@ 850 


Wire AnD Wixe Naits.—The expected advance in wire and 
wire product has come this week. Wire nails are now quoted 
at $2.60, Chicago, in car lots, and $2.70 less than car lots. 
Wire is $5 per ton higher and current quotations are as fol- 
lows: Plain annealed wire, $2.45; painted barb wire at $2.70; 
galvanized barb wire, $3.20. 


CLEVELAND. 


Orrice or The Jron Trade Review and Industrial World 
27 VINCENT ST., June 7. 


The iron ore movement to June 1, so far as figures are 
available, has been a surprise in its size. The ports heard 
from that fall short of last year’s record, are only slightly 
behind, and in other cases the 1898 figures to June 1 have 
been exceeded. Two Harbors sent down 513,000 tons in May, 
against 353,000 tons in May last year. Wild rates are strong 
and with the big loads modern boats can carry vessel men are 
getting some share of the going prosperity. From the head 
of the lake 75 cents is paid, from Marquette 70 cents and from 
Escanaba 65 cents. Shippers are not holding off because of 
the substantial advances over the June rates that have ob- 
tained for several years, and the indications are that this 
level will be maintained for some time. Meantime vessels 
are getting better dispatch at Lake Erie ports than was the 
case a year ago. More ore is going direct and the ore that 
goes on dock is being promptly handled, so that there is com- 
paratively little holding up of vessels. 

Pig Iron.—It is getting more difficult to represent the mar- 
ket on pig iron by quotations. As the situation appears to 
grow more unmanageable, sales come about more through 
negotiations that recognize the past relations of buyer and 
seller and the conditions attending each transaction, than in 
accordance with any uniform movement of prices. There 
has been from so cents to $1 a ton advance in foundry iron in 
the week, as indicated by certain reported transactions. But 
there is wide variation. A sale of 1,000 tons of No. 2 foundry 
has been made in the week at $16, valley furnace, but this is 
below the average, sales being reported at $17 and $17.50; 
and as high as $18 is named for one lot of spot iron. The 
amount of foundry iron from furnaces represented in Cleve- 
land offices, that is available for 1899 shipment, is getting so 
small that sellers are doing the closest figuring in each in- 
stance to make sure that they can safely add to their engage- 
ments the amount asked for. Some furnaces are out of the 
market for the time being, requiring the help of actual opera 
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tions in the next month or two to determine what they can 
sell for the last four or five months of the year. Gray forge 
iron has advanced, with little to be had, and transactions are 
reported at the equivalent of $15.35 valley furnace, with $15.50 
quoted to-day. The situation ‘n Bessemer iron is unchanged. 
Furnaces are not naming a price at which their executive 
committee may sell even limited amounts. Some offers are 
received from dealers, and some iron was bought in the past 
to days at $17 furnace by an important interest that had re- 
fused $16 iron in the week preceding. We quote $18 valley. 
Our quotations f. o. b Cleveland represent a wider range than 
heretofore: 





Bessemer... ......«...ce000- $18 25@18 50 | Valley Scotch No. 1........$17 s0@18 co 
No. 1 Strong Foundry...17 25@18 oa | Valley Scotch No. 2......... 17 1s@17 45 
No.2 Strong Foundry....17 17 so | Gray Forge, valiey......... 15 §0 
No. 3 Foumdry...............16 16 90 | Lake Superior Charcoal. 19 00@20 oo 


FInIisHeD MATeRIAL.—The upward movement continues in 
nearly every line. The advance in structural material, which 
is $5 aton on all forms—beams and channels, angles, tees, 
zees, etc.—brings beams to 1.75¢, Pittsburg, which is still 
below, relatively, the figures for bars, plates and other pro- 
ducts on which there is no attempt to fix prices by producers’ 
agreement. There are good tonnages of shapes on the books 
of the mills at 1.50c and lower prices, some recent business 
being 2,500 tons of shapes for four s00-ft. vessels just placed 
by A. B. Wolvin with the American Shipbuilding Co. This 
business was taken by the leading Pittsburg interest. The 
plates for these boats are said to be covered by options of 
some time back. An advance in bars has been made in the 
week and 1.70c valley mill is the minimum quotation for iron, 
in carload lots, 1.85c being quoted for smaller lots. A further 
advance in the quotation of the leading producer of bar iron 
is looked for. Steel bars are 2c Pittsburg with deliveries in 
the last quarter the only available ones with some mills. 
Sales have been made of open-hearth material of certain sizes 
at from 2c to 2.25c, Pittsburg mill on smaller contracts. The 
demand appears not restricted by the advances thus far. 
Sheets are little changed in the local market, and we quote 
2.goc to 2.95c, Pittsburg, for No. 27 common black, and 70 and 
5 off for galvanized. Merchant pipe is firmer in dealers’ 
hands, some of the mills being out of the market. The con- 
dition as to plates is more stringent, 2.25c being the minimum 
for tank and higher prices offered for early delivery, and 
where old plant is being prepared for starting up a limited 
tonnage can be taken. 

O_p MATERtAL.—The prices quoted last week are applicable 
to current transactions, with the market firm in view of the 
advances in pig iron and nearly all finished materials: No. 1 
railroad wrought scrap, $16 valley mil); busheling scrap, 
$12.50; old iron rails, $19.50 to $20; old steel rails, $14.50 to 
$15. In the Cleveland market machinery cast scrap is quoted 
$12.50; cast borings, $8.50; grate bars, $8 to $8.50; stove 
plate, $8.50; old car wheels, $16. 

Wire AnD Wire Nats.—An advance of 25 cents a keg from 
base has been made in wire nails, and a corresponding ad- 
vance in wire. At Pittsburg mill, freight added for Cleveland 
delivery, the price to jobbers in carload lots is now $2.35 for 
nails, with usual advances to retailers and on smaller lots to 
jobbers. Plain annealed wire is $2.20, Pittsburg, to jobbers in 
carload lots; painted barb wire, $2.45, carload lots; gal- 
vanized, $2.95, carload lots. = 


‘CINCINNATI. 





June 6, 


Another very busy week has passed and prices have been 
on the jump again. It is becoming more and more apparent 
that during the last six months of this year there is going to 
be an actual shortage in the supply of pig iron. Selling firms 
report that consumers are already asking to be given iron as 
a favor. There is no perceptible let up in the demand. The 
inquiry is now almost altogether for shipments during the 
last six months of the year. No. 2 foundry has gone to $13 at 
Birmingham and gray forge has advanced to $11.50. The 
agricultural implement men are the only class of consumers 
in the country who are displaying any nervousness over the 
future. The reports of bad crops are disturbing them, for 
their business is dependent, of course, entirely on the farmers, 
and a year of bad crops means a sharp curtailment of other 
sales. The fact of the matter is apparently that in some sec- 
tions winter wheat is very bad, but other crops may more 
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than atone for this partial failure. A number of the Southern 
furnaces are absolutely out of the market for deliveries this 
year. We quote for cash f. o.b. Cincinnati: Southern coke, No. 
1 foundry, $15.75to 16.25; No. 2, $15.25 to $15.75; No.3, $14.75 
to $15; No. 4 and gray forge, $14.25 to $14.75; mottled, $14.25 
to $14.75; No.1 soft, $15.75 to $16.25; No. 2 soft, $15.25 to 
$15.75; Lake Superior coke, No. 1, $16.75 to $17.25; No. 2, 
$16.50 to $17; Hanging Rock charcoal No. 1, $21 to $22; Jack- 
son Co. silvery No. 1, $19.50 to $20; Standard Georgia car 
wheel, $16.75 to $17.50; Lake Superior charcoal, $20.50 to ¢21. 





PHILADELPHIA. 


June 6. 


An advance of 50 cents a ton last week in Northern iron had 
no tendency to restrict business. There is now no attempt to 
predict the end of the present movement. It is already 
deeper and stronger and gives more signs of permanence 
than even optimistic members of the trade would have been 
willing to predict even a few weeks ago. There is no dispo- 
sition to do anything but take the market asit is, To day’s 
quotations will probably not answer for the end of the week. 
Sales keep up both for extended and near-by delivery, and the 
furnaces are only embarrassed by the problem of figuring out 
deliveries of the iron sold. It is a question of getting buyers 
to take less than they set out to get We quote No. 1X foundry 
$17.50 to $18; No. 2X $17.25 to $17.50; No. 2 plain, $16.50 to 
$16.75; gray forge, $16; basic iron, $17 to $17.50. In billets 
there is a good deal of inquiry, but little steel forsale. The 
price is nominally $32. Rolling mills and steel works are not 
only pushed to the utmost, but are in many cases further be- 
hind than ever. There is no trouble about getting $2 to $4 a 
ton extra for any form of material where early delivery will 
be made. The great trouble is to find sellers. The advance 
in structural material puts beams and angles up to 1.88c as 
minimum and zee bars and tees to 1.93c. We quote tank 
plates at 2.50c to 2.60c; refined bar iron, 1.70c to 1.75c. Old 
material is unchanged at $18 to $19 for choice railroad scrap; 
$13 to $14 for No. 1 yard scrap; $13 to $13.50 for machinery 
cast scrap; $18.50 to $19 50 for old iron rails, and $14.50 to $15 
for old steel rails; $15.50 to $16 for old car wheels. 





FOUNDERS AND [MOLDERS IN CONFERENCE. 





An important conference of foundrymen and union molders 
was held at the Hollenden Hotel, Cleveland, on Monday and 
Tuesday, June 5 and 6. There were present seven repre- 
sentatives of the National Founders’ Association and seven 
officers of the Iron Molders’ Union, including President Fox, 
Vice-president Valentine and Editor Black, of the /ron Mold- 
ers’ Journal, Cincinnati. The foundrymen were represented 
by President O. P. Letchworth, of Buffalo, and Secretary 
John A. Penton, of Detroit; Wm. Pfahler, Philadelphia; H. 
N. Covell, Brooklyn, N. Y.; C. L. Newcomb, Holyoke, Mass. ; 
C. A. Bauer, Springfield, O.; H. M. Leland, Detroit, and J. A. 
Stone, of Cleveland. Secretary Hogan, of the Stove Foun- 
ders’ Defense Association, was also present, but not as a mem. 
ber of the conference. The questions under discussion grow 
out of the strikes now on in foundries at Providence, R. I., 
and Worcester, Mass., and their settlement through conference 
is a part of the general scheme of amicable adjustment of such 
troubles, recently adopted by the National Founders’ Associa- 
tion and various local associations of foundrymen on the one 
hand and the Iron Molders’ Union on the other. The Provi- 
dence and Worcester foundries are for the most part outside 
the National Founders’ Association. 

The questions raised are not alone of local significance. 
Their decision will have a bearing on the foundry trade at 
large, not only union shops, but open and non union estab- 
lishments, through the moral effect of a decision acquiesced 
in by representative employers. The more important issues 
are those of a minimum wage, abolition of piece work in 
machinery foundries, and recognition of the union. On the 
two latter the conference came to no conclusion. The matter 
of a minimum wage was referred to a committee, composed 
of two representatives from each organization, who were 
asked to report for action a minimum schedule taking in the 
various classes of castings. 

While little is given out c mcerning the conference, it is 
significant of the changed condition in the foundry trade that 


promises to reduce to a minimum the bitter and ¢ 
conflicts that have been so common between founders and 
molcers. In the two shops in Providence and Worcester 
belonging to the proprietors’ association the molders ha 
been at work through the trouble, in accordance with an ai 4 
ment existing between association shops and the Iron Molders’ 
Union. 





WAGE SCALE CONFERENCES, 





This week and next the opening conferences on the 
wage scales will be held to govern wages in the mills con- 
trolled by the Amalgamated Association. The first bar iron 
conference is appointed for Detroit June 7 ang 8. 
The opening conference on the tin plate scale will be held the 
middle or latter part of next week, and the initial conference 
on the sheet scale will be scheduled for Wednesday or Thurs. 
day of next week. The advances asked by the workers are 
very heavy and it is not at all probable that the manufactur, 
ers will concede what is asked, though they are willing to 
make moderate advances. Inthe sheet scale the usual de. 
mand will be made of a restoration of the wages existing be. 
fore the ro per cent reduction was made in 1893, with an ad. 
ditional advance beyond this for the shearmen, and corre. 
sponding advances in the sheet mill hands’ scale, besides 
some changes in the foot notes. In the tin plate scale sti) 
heavier advances are to be asked, covering an advance of 15 
to 20 per cent in the base rates and a change in the sliding 
scale clause, besides some changes in the foot notes. The 
usual demand for a blackboard will be made. It has been 
erroneously reported that in the sliding scale paragraph the 
steel basis was to be changed to a short ton of tin plate bars, 
The long ton of bars is proposed, and not the short ton. 

The sheet mill conference will be held in Pittsburg proba- 
bly next Wednesday. Three vacancies in the executive com. 
mittee of the manufacturers’ association due to the absorption 
of certain mills by the American Tin Plate Co. have been 
filled by the appointment of Jeremiah Reeves, of Reeves 
Iron Co., Canal Dover, O.; J. Warner, of the Struthers (0.) 
Iron & Steel Co.; and R. J Beatty, of the Midland Steel 
Co. The remaining members are A. W. Brown, of the Cam- 
bridge (O.) Iron & Steel Co.; B. M. Caldwell, of the Aetna- 
Standard Iron & Steel Co.; N. E. Whitaker, of the Whitaker 
Iron Co , Wheeling; J. G. Battelle, of the Piqua (O.) Rolling 
Mill Co, ; and John Jarrett, secretary. 

The conference on the wage scale to govern the tin houses 
of the American Tin Plate Co. is being held in Chicago this 
week, at the company’s offices, the workers’ representatives 
being George Powell, president of the workers’ organization, 
which is known as the Tin Workers’ International Protec- 
tive Association, T. F. Berry, W. O. Moore, John Romboldt, 
Hugh J. Scanlon, Charles Lawler and L.S. Harris. The 
tin plate company is represented by Warner Arms, third vice- 
president and in charge of the operation of the plants. A 
scale was formulated for presentation at the recent conven- 
tion of the association held in Columbus. Heretofore there 
has been no uniformity in tin house wages, although at one 
or two of the plants individual scales have been adopted. 
The workers believe that the control of the whole tin plate 
business by the American Tin Plate Co. will facilitate the 
establishment of uniform wages for the tin house workers, 
which has heretofore been impossible under the individual 
ownership of plants. It is understood that beyond asking for 
the recognition of a universal scale, the workers will ask for 
a very considerable advance over the present average of 
wages, but in this it is probable that a compromise can 
readily be effected, as the recognition of the union will con- 
stitute in itself a very important gain for the workers. 





Bast furnace employes in the Mahoning valley had a meet- 
ing June 3 and will ask that their wages, which have been for 
years below the New Castle basis, be brought up to the latter. 
They give the present schedule of wages in the two districts 
as follows: Mahoning valley—helpers and fillers $1.80; cin- 
der men, $1.80; common labor, $1.35; keepers, $2.10; top 
fillers, $2; iron carriers, $2.10. New Castle—helpers ang 
fillers, $2: cinder men, $2; common labor, $1.50; keepers 
$2.50; top fillers, $2.25; iron carriers, $2.75. 
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LAKE SUPERIOR IRON INES. 





The lease of the Alpena mine by the American Steel & Wire 
Co. will permit of the most advantageous operation of the 
company’s adjoining mine, the Sauntry. Tracks can now be 
puilt so that cars will enter at one end and move out at the 
other, saving the necessity of backing out with loads. The 

Steel & Wire Co. has also taken a lease of the Cuff 
on the Menominee range. This is a silicious de- 
t, located next to the Traders or Antoine, just north of Iron 
Mountain, Mich. Welcome Hyde, of Milwaukee, is the prin- 
fee owner. The ores taken from various portions of the 
run from 35 to 45 per cent in iron, with silica from 

95 to go per cent; phosphorus as low as .ort. 

The largest load of ore yet cleared from Two Harbors, was 

that of the Bessemer schooner John Fritz, last week—6,800 

‘or 7,617 net tons on a draft of 17 feet 2 inches forward, 
and 17 feet 3 inches aft. The Morse, which towed the John 
Fritz, carried over -6,000 tons. 

Alfred Kidder, agent of the Pittsburg & Lake Angeline Iron 

Co., interviewed at Duluth concerning the Lake Superior ore 

y said among other things: ‘I do not think that new 
discoveries of high grades of iron ore will keep pace with the 
consumption. There isatime coming—it may be 25 or 30 
years more or less—when we shall have to be content with 
lower grades, as is the case in other countries, to help out. 
We have got ore enough to supply the demand of a century 
or more if we include the low grades, such as contain say 30 
or 4o per cent of iron, and which are now not regarded as 
merchantable. When the time comes that the low grade ores 
must be pressed into service, American ingenuity will adapt 
itself to the situation. It is said there is a _ large 
amount of titanic ore. Under present methods it is expensive 
to eliminate the titanium, but when the time comes that 
cheaper methods become imperative, we may rely on it that 
they will be available.” 

The Mikado on the Gogebic range, which Pickands, Mather 
&Co., of Cleveland, are opening up, is comparatively unde- 
veloped, though the ore body was proved in 1891-2. The 
first shipment was in 1895 and the total output has been 16,185 
tons. 

The Oliver Iron Mining Co. is placing a large triple expan- 
sion pump of the Fred. M. Prescott type, in No. 3 shaft of the 
Riverton mine at Iron River. The Prescott pump is rapidly 
gaining a foothold. 

A steel shaft house will be erected at the Adams mine, at 
Eveleth, Minn. It will be patterned after the oneat B shaft 
off the Aurora mine, thus far the only steel shaft house in the 
Lake Superior district . 

Atthe Kanawha mine near Biwabik, stripping has un- 
covered a large body of ore. 

The Oliver Iron Mining Co. has taken an option on the 
Taylor property, five miles south of L’Anse, Mich. 

Corrigan, McKinney & Co., of Cleveland, have taken the 
Ironton, Puritan and Federal mines in the Bessemer, Mich., 
district. These mines are in the direct line of the vein cross- 
ing the Palms, Tilden and Colby properties. 





Car Wheel Companies Consolidate. 


The International Car Wheel Co. has been incorporated un- 
der the laws of New Jersey with an authorized capital of 
$15,000,000. It includes important plants in the Northeast 
and in Canada, the combined capacity of which is at present 
1,500 car wheels a day, and a large part of whose trade is with 
street railroad companies. The plants are as follows: New 
York Car Wheel Works, with plants at Buffalo, New York 
City and Philadelphia; Swett Car Wheel & Foundry Co., 
Boston; Boston Car Wheel Co., Boston; Ramapo Car Wheel 
Works, Ramapo, N. J.; St. Thomas Car Wheel Co., Ontario, 
Can.; Hamilton Wheel & Foundry Co., Montreal; John Mc- 
Dougall & Co., Montreal; Weston Furnace Cv., Manistique, 
Mich. (manufacturing charcoal pig iron), and Pittsburg Car 
Wheel Co., Pittsburg, Pa. Of the capital .of $15,000,«0, 
$5,000,000 is to be 7 per cent cumulative preferred stock. 
The temporary officers are located in Buffalo. They are: 
P. H. Griffin, president, and chairman of the board of direct- 
ors; T. G. Smith, vice-president, and Warren P. King, secre- 
tary and treasurer. Later, headquarters will be estblished in 
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New York. The directors are: P. H. Griffin, Buffalo; T. G. 
Smith, Buffalo; J. F. Pierson, Ramapo, N. Y.; A. D. Basson, 
Boston; T. J. Drummond, Montreal; Edgar McDougall, Mon- 
treal; Herbert L. Satterlee, attorney, New York; S. Singer, 
Paris, France; Robert Cowans, Montreal; A. E Domville, 
St. Thomas; Warren P. King, Buffalo; John Fleming, Brus- 
sels, Belgium; H. K. Wood, Jersey City, and C W. Barnum, 
Lime Rock, N. J. 





Four New Lake Vessels 500 Feet Long. 

A contract has just been let by A. B. Wolvin, of Duluth, to 
the American Shipbuilding Co., the new consolidation of 
lake shipbuilding companies, for four steel steamers 500 feet 
long, to be delivered at the opening of navigation in rgoo. 
The vessels will be built at the Lorain shipyard, formerly 
owned by the Cleveland Shipbuilding Co. The new steamers 
will be the largest on fresh water and the first soo-ft. boats on 
the lakes, the next largest being the 490-ft. steamer of the 
Bessemer fleet contracted for delivery next season. The keel 
length of the four steamers will be 478 feet, with s2 feet beam 
and 30 feet molded depth. They will have quadruple expan- 
sion engines, cylinders 17, 2544, 39 and 60 inches by 4o-inch 
stroke. Steam will be furnished by water tube boilers, to be 
allowed 250 pounds of steam. The boats will have 15 hatches 
and all the latest improvements. They will carry 8,000 tons 
on 18 feet of water. The cost will be $350,000 each, or 
$1,400,000 for the four. The owners of the new vessels are 
not disclosed, though it is supposed Mr. Wolvin is acting for 
others, presumably one of the large steel consolidations. 





The Buffalo Steel Plant. 

John J. Albright, of Buffalo, who has bought the land for 
the proposed steel plant at Stony Point, just south of the city 
limits of Buffalo, and extending along the lake front, says 
that the capital has been fixed at $20,000.000. Of this amount 
there is $2,500,000 subscribed in Buffalo. Walter Scranton, 
of the Lackawanna Iron & Steel Co., 1s the prime mover in 
the enterprise, but thus far he has not given out the names of 
his associates. It is expected that four or five months will be 
required for making the plans and that it will be two years 
before the plant will be in operation. An application is to be 
made at once to the State railroad commissioners for a cer- 
tificate of necessity for the South Buffalo Railway Co., which 
will run from Stony Point to West Seneca over the steel com - 
pany’s lands. While no name for the new company has 
been determined upon, it will probably be known as the 
Buffalo Steel Co. 





A LiTTLe item appeared in a Pittsburg paper a couple of 
weeks ago, announcing the resumption of work by an 
abandoned mill. The next morning the new owner of the 
plant was visited by a gentleman, tendering an order for 
75,000 tons of plates, running over two years. Every existing 
mill has orders sufficient to run it until the late fall. Prices 
are moving upward daily, and the seller can dictate prices. 
We hesitate suggesting where prices will go.—[{Boiler Maker. 





A commITTEE of the boiler manufacturers and others connec- 
ted'with the trade held an informal, meeting at the’Hollenden 
Hotel, Cleveland, on Monday evening, June 5, to make pre- 
liminary arrangements for the annual convention of the Am- 
erican Boiler Manufacturers’ Association, to be held in 
Cleveland some time in the next four months, the date 
being yet undetermined. 





PLANS are being made for additional coke ovens of the 
Semet-Solvay type, at the Riverside Iron Works plant at 
Benwood, W. Va. There are now 60. The new plans call 
for 80 more. 





Srocks in the American Pig Iron Storage Warrant Co.'s 
yards May 31 were 67,300 tons, the withdrawals in the preced- 
ing 11 days being 7,000 tons and the amount put in yard, goo 
tons. 





The Pittsburg Steel Foundry Co., which is erecting a plant 
at Glassport, has left an order for 500 h. p. engines to be built 
by the Fischer Foundry & Machine Co., of the South Side. 
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CAUSES OF OUR INDUSTRIAL ADVANCE. 


The subject is a familiar one, made particularly 
so of late by the flood of comment from British 
sources, on the trade victories of American manu- 
facturers in various lines of operation in which 
Great Britain has felt American competition most 
keenly. There is a deal of study given just now, 
not only in Great Britain, but in Continental Eu- 
rope, to the outcome, in terms of world commerce, 
of the wonderful industrial achievements of the 
United States. And the agitation of retaliatory 
tariffs and other special expedients to arrest the 
campaign of the United States for the trade of all 
the continents is only one expression of the inter- 
est, hostile and friendly, that is being taken in the 
characteristics of industrial America. Perhaps one 
of the most philosophical studies in this direction 
is the lecture delivered some time ago before the 
Association of Engineers and Architects at Vienna 
by Karl Wittgenstein, who has been well called 
‘*the Andrew Carnegie of Austria.’’ After a more 
than ordinarily careful study of American affairs, 
and particularly of the forces that have entered into 
the American character, he prepared a paper on 
‘“The Causes of the Development of Industry in 
America.”’ It has been reprinted in pamphlet form 
and would fill about 10 pages of /he /ron /rade 
Review. The author is evidently a keen observer 
and atrained analyst, and his paper reveals a sur- 
prising appreciation of the influence of American 
history and American environment upon the pres- 
ent industrial status of this country. 

We shall want to quote from the paper more at 
length in a later issue; but will take the space here 
to refer to Mr. Wittgenstein’s summation of the 
elements of our industrial strength. These he finds 
to be the results of two hard centuries of training 
in diligence, perseverance and great frugality; of 
the American people’s “* healthy, if you like, relent- 
less, egoism;’’ its desire for education, its specula- 
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tive spirit, and its great love of liberty. What he 
means by the speculative spirit the lecturer defines 
in part in these words: 

I have referred toegoism and a desire for education as 
qualities of the American nation. But it owes its evolution 
to another gift, without which, in my opinion, a manufacturer 
is only a bungler. The American has a pronounced love of 
speculating. I do not mean stock exchange speculators; there 
are speculators in the better sense of the term. Let me enter 
into particulars. There are people who imagine a many. 
facturer to be a man furnished with a certain quantity of 
technical and mercantile knowledge, who, with the capital 
he has inherited, builds a factory, and then diligently, quietly 
and comfortably runs it. I believe there is a considerable 
amount of error in that conception. The manufacturer must 
venture, must, if the moment require it, venture everything 
on one card, even at the risk of not reaping the fruits he 
hoped for, of losing his stake and being obliged to start in life 
again. Industry offers no field for quiet, constant, easy-going 
work, the less so the more developed it is, the more extensive 
it is, and the more it is dependent on the world market. The 
wants of single men and single nations are uncertain, and 
move by fits and starts, and the conditions on which success 
or failure depends in industry are just so and equally little to 
be foreseen. Who will presume to foretell what the status of 
any article will be in the market in the next ten years; what 
the harvest will be like in America, Russia, Asia; what quan- 
tity of cotton or wool will be brought to market; what new 
inventions will create new wants and make old ones dis- 
appear; how many ships will be at sea; whether there will 
be peace or war? Nobody. And yet the question of the 
success of industry depends on all these things. In old times 
business knew nothing of these dangers, It was intended to 
supply the wants of its own immediate neighborhood, and 
they could be estimated. 

Industry knows no finality, and cannot reckon with any 
finality. The manufacturer must not only be a mechanician 
and merchant, and as such able to follow the fluctuations of 
the market for his productions, but he must perceive the 
demand for new articles in time, must recognize the value of 
new methods of working, and also have the courage to adopt 
them; ina word he must take into consideration a whole 
series of factors which are nct definable, not tangible and 
often dependent on chance; he must be also a speculator. 

This word speculator is offensive to many ears, not alone 
to the ears of those circles for which mankind begins with the 
rank of a baron, but also for those circles whose course and 
habits of life presuppose their having a wide horizon in 
material things. The word ‘‘speculation”’ is offensive to the 
ears of those people who have no occasion to risk anything, 
and therefore, I will not say despise the speculator, but do not 
consider him their equal. The word ‘‘speculator’’ is offen- 
sive to the ears of those who cannot venture anything, win 
anything, and therefore look on the unexpected gain which 
another has as obtained by improper means. The word 
‘‘speculator’’ offends the ears of those unaccustomed to handle 
great sums of money and quantities of goods, and who con- 
sequently do not know the fall and rise of price in the market, 
do not know the consequences of such fluctuations and look 
with distrust and disgust at such persons as are compelled 
to carry on industry on a grand scale and to deal in the world 
market. I understand the feeling, and have not come here to 
glorify the speculator; I shall not make any pyrotechnic show 
in honor of speculation But one must have the courage to 
say: Aman lacking the speculative mind, a manufacturer 
without the capacity for taking into consideration besides 
the visible moments also the uncertain ones lying in the 
future, and of coming to corresponding decisions, even at 
the risk of having events turn out quite differently, is unfitted 
for the management of an industrial establishment. 

The quotation serves to illustrate the character of 
the lecture, which with rare discrimination goes into 
the less obvious factors in the American advance. 
It has been the custom to enlarge on the abundance 
of coal, ores, fertile lands, immigration, great lakes 
and rivers, in coming’ at an estimate of the indus- 


trial greatness of the United States. But a truthful 
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statement will contain these plus the results of two 
and a half centuries of unique history, that has 
made a unique character. Without dwelling on the 

-a¢ which the above extract brings out so clearly, 
it may be said that our English friends, in their 
numerous attempts to diagnose the situation, have 
utterly failed to take account of the American char- 
acter and the history that has made it. Too many 
of their writers, after enumerating natural advan- 
tages, have thrown in ‘‘American brag and bounce’’ 
and called the problem solved. It is a pleasure to 
read after this successful Austrian and man of 
affairs, and find in his comments so thorough an 
appreciation of the real elements of American in- 


dustrial supremacy. > 


A coop illustration of the superiority of the con- 
solidation over pools or associations as a corrector 
of trade abuses is likely to be afforded in the Re- 
public Iron & Steel Co. Its policy, as already 
announced by its officers, includes the strict main- 
tenance of the National card of bar iron extras, the 
abolition of contracts which do not exactly specify 
the amount of material to be taken, and the enforce- 
ment of the rule of net cash in 30 days. The Bar 
Iron Association of several years ago, including in 
its membership most of the companies united to 
form the Republic Iron & Steel Co., incorporated 
two of these reforms in its platform, we remember, 
and made a more or less honest effort to establish 
them. The result, under the stress of slack times, 
the necessity of keeping mills in operation, and the 
multiplied reasons for making concessions in order 
to get business, is a matter of very vivid memory to 
the bar iron trade. Open-end contracts may be 
found on many books to-day, and the manufacturers 
have regretful occasion to know how amazingly the 
“requirements '’ of buyers have grown in these 
months of advancing prices. To be sure, the pro- 
posed reform regulations enforce themselves in 
times like the present, and the single corporation 
may not have the opportunity under existing condi- 
tions to demonstrate its value, as compared with 
the old-time association. It will take the period of 
declining demand to do that. Habituated to the 
new regulations in a year of marked prosperity, 
the trade, having but one producer to deal with, 
and all the old temptations to demoralizing prac- 
tices removed, may be glad, even in times of reac- 
tion and comparative depression, that the market 
has the support of an interest strong enough to en- 
force its policy and to make that policy effective to 
all customers alike. 


Personal. 

The complete list of district managers of the Republic Iron 
& Steel Co., a portion of which has been published heretofore, 
is as follows: W. H. Hassinger, Southern district, office at 
Birmingham, Ala. ; James Campbell, valley district, office at 
Youngstown, O.; J. C. Corns, Northern Ohio district, office 
at Massillon, O.; W. L. Simonton, Gas Belt district, office at 
Muncie, Ind.; Geo. M. Clark, Ohio River district, office at 
Cincinnati; T. A. Meysenburg, Southwestern district, office 
at St. Louis; Wm. B. Ridgely, Chicago and Northwestern 
district, office at general headquarters, Stock Exchange Bldg.. 
Chicago. D. M. Forker, is treasurer for the Southern district 
and H. W. Heedy for the Valley district. Geo. M. Bard, 
fourth vice-president of the company, is general purchasing 
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agent, and Geo. A. Baird, formerly of Sharon, Pa., is general 
sales agent. Y. B. Haagsma is general auditor. 

S B E. McVay, of Pomeroy, O., has been appointed general 
manager of the Brown-Bonnell plant of the Republic Iron & 
Steel Co., at Youngstown, O,, succeeding John I. Williams. 

Philip G. Cochran, until recently president of the Washing- 
ton Coal & Coke Co., and connected also with Brown & Coch- 
ran, James Cochran, Sons & Co., and the Juniata Coke Co., 
died at his home in Dawson, Pa., June 1, of heart trouble, after 
an illness of three months. In 1894, on the death of his 
father, James Cochran, he succeeded to the management of 
the latter's extensive coke interests. Mr. Cochran was so 
years old. 

Henry Phipps, of the Carnegie Steel Co., Ltd., is in Europe, 
and it is reported that H. C. Frick will sail sbortly on busi- 
ness with Mr. Carnegie, connected with the new Carnegie 
Steel Co. organization. The consummation of the plan is 
not expected for some weeks. 

Dr. Richard Moldenke and Geo. S. White, of the McConway 
& Torley Co., Pittsburg, have resigned, and will shortly enter 
a w'der field in the foundry industry. 

Henry Butler, of Youngstown, O., has been made superin- 
tendent of the Douglass Furnace, at Sharpsville, Pa. The 
furnace 1s about to be started by the Shenango Furnace Co., 
in which W. P. Snyder, of Pittsburg, and Jos. G. Butler, Jr., 
of Youngstown, are prominent. 

William Mattern, formerly superintendent of the Columbia 
Iron Co.’s works, Columbia, Pa., has been appointed general 
manager of the Fullerton Iron Co.’s plant at Fullerton, Pa. 

Wm. Smith, heretofore assistant superintendent of the 
steel plant of the Sargent Co., Chicago, has accepted the posi- 
tion of superintendent of the Aurora Boiler Works, Aurora, III. 

Senator Hanna, of M. A. Hanna & Co., Cleveland, sails for 
Europe, June 14. 

Samuel Mather, of Pickands, Mather & Co., Cleveland, sails 
for Europe this week. 

President Morton, of Stevens Institute of Technology, 
Hoboken, N. J., has a letter from Andrew Carnegie saying 
that he will give $50,000 for the building of the engineering 
laboratory and chemistry building at Stevens. 

Samuel Siddall, heretofore in charge of the sales depart- 
ment of the Union Iron & Steel Co., Youngstown, O., goes 
to New York to take charge, as general agent for eastern and 
forcign trade, of the office of the American Steel Hoop Co., 71 
Broadway. 

Geo. W. Halsted of the firm of Halsted Bros., whose struct- 
ural iron works are at 388 West Randolph st., died June 4, of 
pneumonia, aged 30 years. 





Tue Labor Tribune, of Pittsburg, gives this summing up of 
the advances demanded in iron works: The percentages are 
really more than those stated, in view of the advance in the 
scale minimum, as noted in these columns last week, the 
change in the ratio on the tin plate scale and of the percent- 
age of variation due to fluctuations in the prices of tin plates 
and sheet bars: ‘‘ Twenty-five per cent on boiling or pud- 
dling, with a relative increase in all finishing scales; 20 per 
cent on tin plate scales; 12 per cent on sheet mill cards, and 
no less than 10 per cent over present rates on all other sched- 
ules, with changes in detail, and foot notes of advantage to 
the workers.”’ 





Tue Hamilton Machine Tool Co., Hamilton, O., has just 
completed a large brick addition to be used as an erecting 
room, pattern shop, drawing rooms and polishing department. 
The company has all the orders it can fill for six months, while 
the foreign demand continues to increase also. Some heavy 
shipments of tools have been made to England, Germany, 
Sweden and Russia. About $15,000 worth of new machinery 
has been added to the plant within the last year. 





Wm. F. Bonne.., recently appointed sales agent for the 
Republic Iron & Steel Co, with headquarters in Cleveland, 
has opened offices on the third floorof the Perry-Payne Bldg. 





The contract for forgings for 61 5-inch guns for the Navy 
Department has been divided between the Bethlehem Iron 
Co. and the Midvale Steel Co., each bidding 22 cents a pound. 
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THE PITTSBURG DISTRICT. 


™ James Bonar & Co., 1216 Carnegie Bldg., Pittsburg, have 
received an order through Atwood & McCaffrey for the 
Lebanon Furnaces for an equipment of Sweetssteam separa- 
tors forthe new Lebanon plant, consisjing of one 15-inch, 
one 10-inch, one 5-inch, one 6-inch and one 3-inch They are 
also building two sooh. p. Pittsburg tubular feed water 
heaters for the Talladega Furnace C.., Talladega, Ala. 
Business on the other specialties of the company is excellent. 

The Pittsburg Smelting Co. received its charter this week. 
The capitalization is $25,000. The principal parties interested 
are Frank N. Schwartz and George Faunce, both of Pitts- 
burg and interested in the Pennsylvania Lead Co., which was 
absorbed recently by the consolidation. There was some 
thought of leasing the plant at Carnegie, but this has been 
abandoned, and a location in the Monongahela Valley will be 
selected. A plant will be erected as soon as a site is secured. 
The company will smelt the dross from the local mills, tin, 
lead, and zinc, to regain the metal. A large part of the dross 
will come from the tin plate works, galvanizing works and 


wire works. 
The Pittsburg Horseshoe Co., formed some time ago to 


build a horse shoe plant at Glassport, Pa., has sold the parti- 
ally completed plant to the American Steel & Wire Co., the 
latter company being interested in the horse shoe trade 
through the business in this line secured by the purchase of 
the Shoenberger Steel Co 's properties. 

H. K. Porter & Co., Pittsburg, have taken out a permit for 
an erecting shop to cost $12,000, and to be located between 
49th and soth sts., adjoining the Allegheny Valley Railroad 

The plant in Pittsburg of the Pittsburg Tool Co, idle for 
several years. is to be started in operation as soon as possible. 
The principal parties interested in the company are John L. 
McCutcheon, of Pittsburg. and R. T. Crane, of Chicago. The 
plant makes pipe up to 12 inches in diameter and has an annual 
capacity of about 70,000 tons. 

The Park Steel Co., Pittsburg, is erecting a plant adjoining 
its works for the manufacture of all the crucibles it re- 
quires in the manufacture of crucible steel. 

An order of 1,000 tons of rails of the new design invented 
by W. T. Manning, of the B. & O. Railroad, as mentioned 
some time ago, is being rolled at the Edgar Thomson rail mill 
for experimental purposes. A new set of rolls had to be cast 
and turned for the purpose. The new design of rail is for use 
on curves, the head extending out on one side of the web 
farther than on the other. The rolling of such a section 
presents difficulties not experienced with the usual sections. 
It has been clai ned that the proposed section will not be a 
success, on account of the wear increasing the gauge of the 


road. 
In view of the formal transfer of the Shoenberger Steel 


Co.'s plant at Pittsburg to the American Steel & Wire Co., 
new officers have been elected as follows: Wallace H. Rowe, 
president; J. Ramsey Speer, first vice-president and superin- 
tendent; Klaus J. Steiner, second vice-president, Jos. McK. 
Speer, treasurer and sales agent;and W. L Hirsch, secretary. 
The following board of directors was elected J. Rams: y 
Speer, Klaus J. Steiner, Jos, McK. Speer, Wallace H. Rowe, 
and C. L. Miller. C. L. Fitzhugh, formerly president; J. 
Z. Speer, first vice-president; G. A Steiner, second vice- 
president of the Schoenberger Steel Co., retire from active 
connection with the business. Such retirements are unfortun- 
ately too numerous in the iron trade of late. All three have 
been most favorably known in the business. 

The Shiffier Bridge Co. expects to have the ‘fitting shop of 
its new plant at West Homestead erected"by July. 

The Carnegie Steel Co. in 1898 produced 2,063,466 gross 
tons of pig iron, ferro-manganese and other furnace products; 
2,171 225 gross tons of steel ingots, which were manufactured 
into the finished product in the mills of the company. In ad- 
diton to the above, finished castings to the amount of 55,154 
were turned out by the different plants of the company. _ 

Jones & Laughlins, Ltd., are reported to have closed deals 
for coal lands by which they now have 5,000 acres of coal 
property at Coal Center and California, which are up the 
Monongahela R iver. 

The puddlers at Brown's Tenth st. mill, Pittsburg, have 
been notified that their wages will be increased 25 cents a 
ton. This will make the rate for puddling $4.50. 
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POWER CONSUMED BY SHAFTING AND BELTS. 





BY C. H. BENJAMIN, CLEVELAND, 

In a paper published by the writer some two years ago it 
was shown that the average loss of power due to the friction 
of shafting and belts exceeded 50 per cent of the whole power 
consumed, in the case of some 16 different machine shops in 
Cleveland. The experiments made at that time simply 
showed the total shafting losses by means of indicator cards 
taken from the engines, without determining the distribution 
of these losses among the various elements of the transmit. 
ting machinery. In order to analyze these losses in a small 
machine shop, a series of experiments were made last year 
under the direction of the writer, by Messrs. Petch and Ten. 
ney, senior students of Case School of Applied Science. 

The shafting selected for this purpose was that used to 
drive the machine shop at the mechanical laboratory. It 
consists in brief of about go feet of turned iron shafting, ; 
15-16-inch in diameter, supported at intervals of about 8 feet 
by ball and socket drop hangers, made by the Walker Co, 
The shafting runs at a speed of 200 revolutions a minute and 
is oiled by wicks and oil wells. Thirty belts of an average 
width of 2% inches run from pulleys on this shaft to the coun- 




















ter shafts of the various machines. The machinery driven 
by the shafting consists of lathes, shapers, etc., as indicated 


TABLE I. 

No. Kind of Machine Size H. P 
I B.& S Milling Machine.. ........... No.1 8 
2 I ici sense witindiiielal 14 Inch 366 
3 gt ee ” Baw 366 
4 ee ig 166 
5 Reed Lathe........ ’ _— 766 
6 Blaisdell Lathe. .... ; Rtiaiies 14 550 
4 Putnam Lathe....,....... socbcecens sie 275 
Ss Pratt & Whitney. a ae 640 
9 | eee _ Be o4¢ 
10 aT os 27 
1! Watchmakers’ Lathe......., ........ 7 

12 Gray Planer...... ORE Pam 24 X 24 1.920 
13 Lodge & Davis shaper .... ......... 15 Inch. §50 

14 Headey Shaper ..... siatiiiendmintlei ines 15 550 

15 Prentice Drill Press......... ant a * 55 
16 B7EB: TOCEEE PP CRG cecccccscstece sapcegesecee ee 09! 


in Table I, in all a fair representation of the outfit of the 
ordinary small machine shop. In measuring the power con- 
sumed under various conditions, use was made of the Flather 
recording dynamometer. This machine is shown clearly in 
Fig. 1 and a detailed description of its construction may 
be fouad in Machinery, of August, 1898. 

It is sufficient for our present purpose to say that the 
power is transmitted from the driving pulley A of the 
dynamo meter to its shaft by means of pistons E working in 
cylinders containing oil and that the pressure of this oil is 
transmitted through the hollow shaft to a gauge H at one end 
of the machine and to an indicator pencil b at the other end. 
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The indicator pencil will thus draw a line on a continu- 
ously moving strip of paper, and record the amount of work 
done by the machine If the dynamometer is interposed be- 
tween the source of power and the work to be measured, a 
continuous record will be obtained showing all the fluctua- 
tions in energy exerted, and the total b. p. The dynamometer 
was calibrated after the tests by taking off the belt running 
from the pulley C to the shafting tested and connecting it 
to the pulley of a brake. The dynamometer was thus tested 
under the same conditions as those which obtained during the 
shafting experiments. A calibration curve was plotted from 
the results of these tests and this curve used in calculating 
the power consumed in each experiment. Experiments on the 
dynamometer at varying speeds showed no appreciable 
movement of the pencil from this cause. 

Friction of the Line Shaft. 

The first experiment was made on the shafting in its ordinary 
condition, without special oiling or lining up. Oil is usually 
put into the shafting boxes once a month while the counter 
shafts are oiled once a week. The line shafting had not been 
oiled for three weeks when this experiment was made, but the 
wick oilers were in good order and the alignmentwas correct. 
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but not all at one time. Table 2 shows the amount of power 
consumed in useful and lost work. The friction‘ofthe shafting 


TABLE 2. 
Date. Feb. 24 Feb. 25 
Duration of Test 2h. 20m h. 3m 
Av. H. P., total... ones | 4.08 5.00 
Av. H. P., shafting , 2.78 2.78 
Av. H. P., work 1% 2.22 
Maz. H. P...... 


and belts thus consumes more than one-half of the total power 
used, when the machines are run under ordinary conditions, 
These tests probably show such conditions as would exist in 
any small machine shop when not crowded with work. 


Tests of Separate Machines. 

Several experiments were made to determine the power 
required to drive the different machines either idle or cutting. 
For a more complete description of these experiments ri fer- 
ence is made to an article in Machinery for March, 1899. 

In an experiment made March 11, 1898, the machines were 
thrown on one at a time (running idle) until allthe machines 
were on. This is shown in the lower diagram of Fig. 2, the 
lower stepped line being the onereferred to. The numbers 
below the base line in this diagram refer to the numbers of 
the machines as given in Table I. The horizontal line at the 
extreme left shows the friction of shafting and belts. 

The machines were then all thrown off ‘and again thrown 
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The horse power of shafting, belts, and loose pulleys, was 
2.78, shown by the first horizontal line on the upper diagram. 
(Fig. 2). The diagram reads from left to right. The sharp 
vertical points show the friction and inertia at starting. The 
belts were then removed from the pulleys and hung up so as 
to clear the shaft. The h. p. of the shaft alone was found to 
be 0.92, leaving 1.86 h p. for friction of belts and loose pulleys. 
The friction of the line shaft was thus about a third of the whole. 

The shaft was again started and run continuously while the 
bearings were successively flooded with a rather light 
machine oil. In fifteen minutes the h. p. was reduced from 
-92 to .18, or about 80 per cent. This is clearly shown by the 
slanting line on the diagram. 

On replacing the belts the total h. p. was found to be 2.04, 
or 0.74 less than at first. It is thus seen that the saving in 
power due to profuse oiling was just the same for the loaded 
as for the unloaded shaft, or about three fourths of a h. p. 
A test of the same shaft two weeks later, with the belts off. 
showed .26 h. p. and with the belts on 1.86 h. p. Flooding 
the bearings with a heavy engine oil made no appreciable 


difference. 
Friction and Useful Work. 


Several tests were made with the machines running on 
ordinary working days, nearly all the machines being in use 


in one at a time, but in this case — metal to a fair work 
ing capacity.- This experiment is shown by the upper 
stepped ‘line on the diagram. A comparison of the areas 
under the upper and lower stepped lines shows the relation 
of total work to lost work. Table 3 shows the percentage of 


TABLE 3 


Werk H. PP Per Cent - 
Cutting Metal . 4.42 43 
Empty Machines 3 28 32 
Shafting and Belts 2.57 25 


10.27 100 
power consumed by work, by empty machines and by shaft- 
ing and belts when ali the machines were running at full 
capacity. In Table I are given the h. p.’s consumed by the 
diferent machines in removing metal. 

Experiments were also made on separate machines by belting 
from the“dynamometer to the countershaft of the machine. 
There is not space here to describe these experiments or to 
show the“interesting diagrams which were obtained from 
lathes, planers ‘and shapers. The powerconsumed by any 
machine depends very much on its condition and on the 
keenness and cutting angle of the tools used. Under ordinary 
circumtances the power uesd in running a planing machine is 
mostly consumed in moving the platen to and fro. The work 
of carrying the platen back after a cut is sometimes greater 
than the whole work of the forward stroke. 

The two lower diagrams in Fig. 2 show the effect of a dry 
spindle on the power consumed by an engine lathe, and are 
self-explanatory. 
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THE MANUFACTURE OF CAR WHEELS. * 


BY G. R. HENDERSON, SCHENECTADY, N. Y. 


Like other branches of mechanical industry, the manu- 
facture of chilled iron car wheels has been a gradually pro- 
gressing science. Fifteen years ago it was customary to 
purchase and supply wheels to railroads on a mileage guar- 
antee, the only restrictions as to quality being the depth of 
chill, and the size, shape, and weight of the wheel. Certair 
mixtures were used by the founder which were known by ex- 
perience to produce a given chill, and this and the color of the 
fracture, with perhaps the mileage records, were his guides 
in continuing his work. Chemical analyses of the pig iron and 
the finished output were considered unnecessary, if at all 
contemplated, and the irons, both coke and charcoal, were 
bought by fracture and chill. Some founders used a certain 
percentage of steel scrap, but this never became, as far as the 
writer knows, common practice. ~ 

Now all this is changed; the progressive wheel-maker 
buys his irons on specifications, and checks them by chemical 
analysis, and every heat is tested physically and chemically. 
Records are kept of the strength and resilience of the various 
irons on the market, and of the manner in which his wheels 
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fail, and as many as pussible of these are examined in order 
to avoid duplicating unsatisfactory products. 

The actual shape of the wheel has undergone little change 
from the original Washburn section, except in the matter of 
size and weight, but we have every reason to believe that the 
older wheels cannot be compared with modern wheels in 
strength or endurance. A seeming inconsistency may be 
occasioned by a long life of old wheels, but it must be remem. 
bered that no such weight was then carried as is now the 
practice, where every effort is made in the interest of econom- 
ical train movement. 

Having been requested to speak on this subject, I will there- 
fore endeavor to present some points about the manufacture 
of wheels which have come under my observation and which 
may at least lead to a discussion of this interesting question, 
to the mutual benefit of the members and writer. 

About the time when the drop test was first introduced, the 
writer was assistant superintendent of a railroad shop which 
contained a foundry making 100 wheels per day. The intro- 
duction of this test, and the failure of a number of wheels in 
service about that time, caused him to make efforts to secure 
a stronger casting. Each day test bars were made along with 
the wheels, and these were subjected to transverse test, and 


* Read at the Washington meeting (May 1899 of the American Sociely 
of Mechanical Engineers, 


a graphical record kept of the same. The bars for this pur- 
pose were 2 inches square by 2q4-inches long, and were placed 
on supports 21}; inches‘apart, and a center load applied. As 
one-half of the bars were chilled, it was considered that a 
2-inch bar was a proper size to illustrate the chilling quali. 
ties, without becoming white throvgh and through, and the 
span was fixed at 21 inches, so that when the proper de. 
ductions were made for the span and modulus of section, the 
corresponding direct stress was exactly four times the auiees 
load, thus facilitating the preparation of the form for record- 
ing the tests. The bars of wheel iron so tested should stand 
a center load of from 12,000 to 14,000 pounds before break. 
ing, this corresponding to a maximum fibre strain of 48,000 
to 56,000 pounds per square inch. The deflection at the mo. 
ment of breaking is also of great importance, and there are 
wide differences between various irons in this respect. While 
the strength of the metal indicates a power to stand pre 
we need the resilience to withstand shocks. 


ssure, 


This same treatment has been accorded to unmixed pig 
iron of the various grades suitable for wheel founding, the 
pig being melted separately in a small experimental cupola, 
and from these records the wheel founder makes his selec. 
tions. The curves in a graphic record present to the eye a 
meaning easier to grasp than mere figures, and when bound 
together in a book comparisons can be quickly and accurately 
made. The amount of chill and shrinkage are also noted, 
together with the color of the fracture and the chemical 
analysis of the iron. 

As the composition of different shipments of iron from the 
same furnace will vary greatly, it naturally follows that the 
strength and chilling properties are not always the same. It 
happened not long ago that a certain iron, which had previ- 
ously given good results, became almost unfit for use, princi- 
pally by reason of a great decrease in the amount of manga- 
nese. At one time this would probably not have been consid- 
ered of such vital importance, but the fact has recently heen 
well established that a certain amount of manganese is 
necessary in order that a wheel shall successfully stand the 
thermal test; it also seems to increase its strength under the 
drop test. 

We have now seen that the wheel founder of the present 
day has the results of chemical analysis and physical tests of 
the unmixed iron and alsoof the mixture, as well as the 
results of the drop and thermal tests, to guide him in his 
work. The tests of today’s heat are carefully studied by him 
in order that any defects may be corrected tomorrow. For 
this reason it is important that the analysis and deflection 
test should be placed in his hands early. The drop and 
thermal tests cannot be made until the wi eels are taken out 
of the annealing pits, a period of from five to eight days. 

But this is not all. These tests are intended to show us 
quickly what kind of service we may expect from our wheels, 
when under the cars, and the records of the life and failure of 
wheels in service are of the utmost importance. The actual 
mileage of a wheel under a freight car is a difficult thing to 
obtain, that is, it requires considerable labor, especially 
when the number of wheels in use runs up into the hundred 
thousands. For this reason the life of wheels is often kept 
by months; and while this does not take into consideration 
the time spent in the repair yard or on the side track, it has 
the advantage of being very easily obtained. 

As new wheels are made, the foreman of the foundry makes 
a daily report, giving the wheel numbers and the mixture 
used, The former are entered in a book which contains the 
serial wheel numbers, and the latter are entered in another 
book which later has the result of the drop and thermal 
tests recorded, as well as the depth of chill, shrinkage, ete. 
When the wheels are mounted on the axles a report is made 
weekly of the numbers and place at which this work was done, 
and this is entered in the book with serial numbers. Each 
week a report is also made from each point at which wheels 
are scrapped, giving the number and the cause; and when 
these are also entered, we have a complete record of dates 
ad places of the ‘‘birth, marriage, and death’’ of each wheel. 

This record is « most interesting one, as it gives the service 
which the wheels perform. [Samples of the several forms 
referred to, both for making the reports and recording the 
information, were presented in connection with the paper. | 

In looking over such a record it is at once apparent that a 
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eels are always damaged by improper 
handling or usage. The proportion of slid-flat wheels has 
been very large heretofore; we hope that the more general 
use of sir brakes will effect an improvement in this line 
Chipped flanges and worn flanges are also not generally 
chargeable to the wheels themselves. . 

What most interest the founder are those which are 
scrapped for cracked plates, cracked brackets, and broken-to- 
pieces, as these show improper manufacture in the majority 
of cases. As the Master Car Builders regular guarantee is 
for forty-eight months, all wheels which run over five years 
may be considered as giving good service; and if these wheels 
can be obtained, the study of their analysis is very beneficial. 
Therefore, wheels giving a very short service or a very long 
one should be carefully inspected and analyzed, as they will 
show the bad and good features in a much more forcible way 
than drop or thermal tests. Mr. W. W. Davis, chemist of 
the Norfolk & Western Railway, who with the writer has 
en much attention to this subject, analyzed a large num- 
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drop or thermal methods, and we present the results of some 
of his work: 


Analyses of Car Wheels. 


Which Stood 
Thermometer |Which Stood 40) Which gave 5 
rest for 60 Min-|or More Blows) or More Years 


utes Drop Test. of Service 

Max. | Min. Max Min Max Min 
Graphite eaten , 4.28 2.65 3-31 2.6 3.18 2.23 
Combined carbon 95 +32 -go «55 1.24 56 
ee ! 75 50 “70 | .§0 4 55 
Matiganese......... emt 53 -20 -46 24 | 34 13 
Sulp a o&8S8 055 - OB o4 +085 047 
Phosphorus..... ae 4 35 +52 36 -49 +25 


It will be seen that these limits are rather wide, but below 
are given what are considered to be the desirable limits for 
the chemical constituents of wheels: 

DESIRABLE WHEEL ANALYSIS. 


Graphite 2.75 per cent to 3.00 per cent, 


Combined carbon . ... in .50 5 
Silicon sicttinecienvetiotee piesh napecouennongeoenn 50 , <r: - 
Manganese : a 30 e , 50 ° 
Sulphur ; a ; 05 ; 7 
PROGDIROTOUS ................. cccceeeccaseccoccescosccsceeces 25 0 “gs 


ber of wheels it was found that these limits excluded those 
which broke through rim in ten minutes or less under the 
thermal test; broke with twenty blows or less under the drop 
test; or gave less than two years’ service. This last is im- 
portant, as a wheel can easily be made to stand strains, but 
the wear will be unsatisfactory, and the metal must have 
enough chill to stand the abrasion of the track. It is possi- 


a 


ble to obtain a chill three-quarters of an inch deep on the 
tread with these proportions 

The analyses of seven wheels which had given from eight 
to It years service each had the following limits 


Graphite....... 2.56 per cent to 3.10 per cent 
Com bined carbon : _ : 1.01 ' 
Se , ss ot 
Manganese........ i ‘ » ‘ 
Sulphur.... bencecsere o* 08 . 
Phosphorous ponacgeuen 2 4 


Fig. 1 shows the comparisons between chemical analyses of 
pig iron and of the test bar made by remelting the pig in a 
cupola by itself. -Twenty-seven different irons were ex- 
amined in this way. The solid line represents the analysis 
of the pig and the broken line that of the test bar. It will be 
seen that phosphorus remains constant, as does silicon when 
present in quantities under one per cent, whereas some of the 
manganese always disappears. The total carbon remains the 
same, but the proportions of graphitic and combined carbon 
seem to vary in an erratic manner. This is evidently due to 
the effect of the chill, as the analyses were made from the 
chilled test bars when possible, and the great increase in 
combined carbon in tests Nos. 11, 12, and 22 may be ac- 
counted for by the fact that they chilled clear through the two 
inches. 

From the above it will appear that the metal charged into 
the cupola should contain more graphite, silicon and manga- 
nese and less combined “carbon than are desired in the finished 
product. If the iron in stock is deficient in manganese, the 
proper amount can easily be added to the mixture in the 
ladle by the use of ferro-manganese containing about 80 per 
cent manganese 13 per cent iron and 6 per cent carbon (com- 
bined). The use of large proportions of scrap makes this par- 
ticularly useful, and it is of great assistance in enabling the 
wheel to stand the thermal test and consequently the strains 
from severe braking when in service. 

Indeed, cracked plates are almost a thing of the past with 
foundries keeping the manganese up to the limits prescribed 
above, where previously much trouble was due to that cause. 
To overcome this it appears that one-quarter of one per cent 
should be present in the wheel. Ferro-manganese, however, 
seems to reduce the chill by increasing the graphitic carbon, 
as Fig. 3 will show, and this must be allowed for in propor- 
tioning the charge for the cupola. The combined carbon is 
partly changed to graphite, but not entirely in proportion to 
the amount of ferro-manganese used. 

The experiments from which results Fig. 3 was constructed 
were made by filling small ladles containing different propor- 
tions of ferro-manganese from a large ladle which had been 
filled’ with the regular wheel mixture, and casting test 
bars from these small ladles. The effect of this is plainly 
illustrated both in altering the structure of the iron and the 
condition of the carbon content. 

In preparing specifications for charcoal irons the difficulty 
of obtaining limits which should be perfectly satisfactory 
was not underestimated. It is therefore hoped that these 
will be criticised more as representing an effort to compass a 
complicated. subject than as an absolute specification which 
has stood the test of time. 


Charcoal Pig Iron. 


‘‘The material desired under this specification is a charcoal 
iron with chilling properties as designated below, the various 
grades to conform to the detail specifications 


Grade, Chill. G.Cc e € Si. | Mn 8. I 
“% inch .50 ‘ o I Q 0 Max j 
\% ‘ ><- SO~1 x 0-1.50 » ‘ “ 4 
4 A . 2,.00-2.5 » rt 
5 1 ee 1,.7§-2.2 70-1.40 O~1 ox S .75 3s 4 


‘*The chill is to be measured in a test bar 2 inches squars 
by 24 inches long, the chill piece to be so placed as to form 
part of one side of the mold. The actual depth of white iron 
will be measured. The white and gray portions should blend 
without a definite line of demarcation. The test bars will b« 
made by melting in a small cupola several pigs of the ship 
ment without admixture with other irons. 

‘‘The chemical proportions given above are the amounts of 
the constituents desired in per cents, and will be determined 


by the analysis of mixed borings in equal quantities taken 
from 12 pigs from each car 

‘‘In addition to the chilled test bars above mentioned, 
some unchilled bars of the same ze will also be made. 
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These will be placed upon supports 21% inches apart. A 
center load will be applied and the deflection measured. The 
bar should not break with less than 9,o00 pounds, and the 
deflection at center with this load should not be less than 
0.15 inch.”’ 

While charcoal iron is the principal ingredient in car 
wheels, it is often advantageous to use a small amount of 
coke iron, and the following specification is therefore sub- 
mitted: 


Coke Pig Iron. 


‘‘The material desired under this specification is an open- 
grain foundry pig conforming to and graded by the following 


detail specifications: 
Grade No Silicon from 3.c0 per cent to 2.50 per cent 

3 : * 2,50 re * 2.0 
2.60 ; 1.5 
I. 


“ 00 


I, 
2, 
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“Iron will be rejected which shows: 


Combined carben below....... sosseunes 10 per cent 

Graphitic carton below................. .00 

Manganese below...... evecce : .§0 per cent or above.So per cent 
Phosphorus below......... iin 50 P ; : 80 . 
Sulphur above.. vabvewune oses 06 


‘Should the silicon vary from standard grading, the next 
lowest grade under the specifications will be paid for, and 
should the silicon fail two grades low the material will be re- 
jected. No higher grade is desired and no excess price will 
be paid for higher silicon. Samples of 12 pigs will be taken 
from each car, two from the top of each end, two from the 
middle, and two from the bottom. The borings will be mixed 
in equal quantities and the resultant sample represent the 
shipment.’’ 

Reference having been made to the drop and thermal 
tests, it may be well to conclude this paper with a specifica- 
tion for car wheels, which will give the details of these tests 
for ready reference. 

33-Inch Cast Iron Wheels. 


‘‘The design of wheels must be such that they will be in 
accordance with the measurements shown on the d:awings 
for 33-inch wheels, and also such that the wheels when cast 
shall weigh between 590 and 610 pounds, The tread and 
flange are to be identical with the M. C. B. standard section 
for same, and the flange thickness must pass the M. C. B. 
gauges for same. 

‘‘Wheels must all be cast in true metallic chills of the same 
internal diameter and of uniform crosssection. The body of 
the wheel must be of clean, soft, gray iron and smooth and 
free from slag and blowholes, and hubs must be solid and 
free from drawing. The tread and throat of wheel must be 
smooth, free from deep and irregular wrinkles, slag and sand- 
wash, and practically f-ee from chill cracks and sweat. The 
depth of clear white iron must not exceed %-inch at throat 
and 1-inch at middle of tread, nor be less than %-inch at 
throat and %-inch at middle of tread. Neither should there 
be a variation throughout the same wheel of more than \ 
inch in depth of chill. The blending of the white iron with 
the gray iron behind it must be without any distinct line of 
demarcation, 

‘*Each wheel must be so nearly circular that when a true 
metallic ring is placed upon the tread, and bears somewhere 
on the cone, it shall at no part of the circumference stand 
more than 1-16-inch from the wheel tread. No wheel made 
in a solid chill will be accepted whose circumference differs 
more than 15 inches, or less than 7-inch from the cireumfer- 
ence of the chill in which it is made. _Wheels cast in contract- 
ing chills should. not differ in cireumference more than 2 
inches from that of the chill. 

‘‘All wheels must, during inspection, receive three heavy 
blows with a 6-pound sledge at as many different points 
under the flange, between the brackets, without cracking 
flange or brackets, Each wheel must also be capable of stand- 
ing a pressure of 50 tons when being mounted on the axle. 

‘‘For each pouring of too wheels, or fraction thereof, two 
additional wheels must be furnished for test purposes, 

These wheels shall be selected by the inspector, and sub- 
jected to the following test: One wheel shall be placed flange 
downward on an anvil block weighing not less than 1,700 
pounds, set on rubble masonry two feet deep, and having 
three supports not more than 5 inches wide for the flange of 
wheel to rest upon; it shall be struck centrally upon the hub 
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by a’weight of “140 pounds falling from a height of 12 feet. 
Should this wheel stand 15 blows without breaking in two or 
more pieces, the lot of roo may be accepted (as far as this 
test is concerned), provided that the broken wheel shows 
proper depth and uniformity of chill; also subject to return 
if the wheels do not satisfactorily stand boring and mounting, 
as explained above. Should the wheel break in two or more 
pieces with 15 or less blows, the lot of wheels represented by 
the one tested will be rejected. 

‘‘The other test wheel must be laid flange down in the sand, 
and a channelway, 1% inches wide and 4 inches deep, must 
be molded with green sand around the wheel. The clean 
tread of the wheel must form one side of this channelway, 
and the clean flange must form as much of the bottom as its 
width will cover. The channelway must then be filled to the 
top with molten cast iron, which must be hot enough when 
poured so that the ring which is formed when the metal is 
cold shall be solid or free from wrinkles or layers. The time 
when pouring ceases must be noted, and two minutes later 
an examination of the wheel must be made. 

‘If the wheel is found broken in pieces, or if any crack in 
the plate extends through the tread, the too wheels repre- 
sented by the test will be rejected. Wheels may be dried 
before submitting them to the thermal test, but must not be 
warmer than roo degrees Fah,’’ 


M’KEOWN FRICTION ENGINE. 


The McKeown double drum hoisting engine is manufactured 
by the patentee, H. J. McKeown, 612 E. Front st., Cincinnati, 
It is of the plain side valve type, with piston rod, valve rods 
and slides of steel. The cross-head has gun metal gib with 
two adjusting screws to take up wear. The piston head is 
of cast iron, with spring rings fitted to be steam tight 
until worn out. The connecting rods are of Swedish iron. 
The ends are solid and fitted with brass boxes with one key in 
each end to take up wear, which is an improvement over the 
common strap joint with gib and key. Large crank plates 
are used and care is taken to provide proper balance to 
counteract the weight of all reciprocating parts. Friction is 
of the cone type. The segments are of seasoned hard timber, 
with the end of the wood to the wearing surface, bolted with 
a circular wrought iron ring on the inside, which forms the 
nuts for the bolts that are through the spur gear. The drum 

















is loose on the’shaft"until brought“in™ contact with the wood 
bolted to the gear, bya lever. There are provided double 
thread screw, steel pin and gib, under the control of the 
engineer, who can hoist or lower at will. There is also a tight 
winch-head on each drum shaft, with ratchet and pawls on 
each drum. ‘The boiler is of plain vertical tubular type, with 
2-inch flues. The shell is of sheet steel, vertical seam, double 
riveted, 60,000 pounds tensile strength and tested at 175 
pounds hydraulic pressure, calculated for roo pounds of steam 
pressure. A wrought iron hood is used, to give the boiler all 
the advantage of natural draught. The"makers’test all their 
engines and boilers with steam at 100,pounds pressure. 
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THREE-SPINDLE HIGH SPEED DRILL. 





The Fox Machine Co., of Grand Rapids, Mich., developed 
its high speed drills originally for its own use, incorporating 
in them features which it did not find in the machines in 
general use. These drills are made with one, two, three, four 
and five spindles, a three-spindle drill being shown in the 





accompanying cut. The features of all the Fox high speed 
drills are their removable bushings of unusually long bearing, 
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adjustable collar on the top of each spindle to gauge the depth 
of holes. The swing on the main column is 13% inches; on 
the top bracket 16% inches, and the table adjustment is 22 
inches. The vertical adjustment of the spindle bracket is 10 
inches and the vertical motion of the spindle, 44% inches. 
From center to center of spindles on multiple drills the dis- 
tance is 7 inches. The weight of the three-spindle drill shown 
is 550 pounds. The tight and loose pulleys are 8x2 inches, 
and the machines are run effectively at 300 revolutions. 





ENGINE FRAME BORING AND FACING MACHINE, 





At present a large quantity of machinery in which are rep- 
resented nearly if not quite all lines. is being exported. These 
exports are due not only to excellent design and workman- 
ship, but also, in some measure, to the favorable prices at 
which American machinery is being offered, That our manu- 
facturers can so compete, with the low per diem cost of 
foreign labor, is due to the use of methods and appliances 
which enable the workman here to produce more in a given 
time than his competitor abroad. An illustration of ap- 
pliances to lessen the cost of production is found in the 
machine herewith shown, which has recently been put into 
service and is giving satisfactory results. 

It is essentially a special and manufacturing tool and is 
used forthe purpose of facing that portion of a stationary 
engine frame, or bed, to which the cylinder is attached, bor- 
ing the circular portion for the cross head guide, and also for 
the crank shaft bearings. All three cuts are taken simultane- 
ously, consequently there is not only a saving in time 
required actually to take the cuts, but the piece is set and 
fastened at once, which is another saving. Further, as the 
alignment of the work is accurate, there is another saving 
when the parts are assembled. 

The machine consists of a large platen on which an adjust- 
able head is fitted, and provided with sufficient horizontal 
movement to receive frames of the largest and smallest size 
for which the machine is intended. The head carries a 
spindle, which is strongly driven, and used to bore the guides 
for the cross head, while the large driving gear carries a facer 
which finishes the end of the frame to receive the cylinder. 
At right angles to the head and spindle referred to is another 
head, mounted on a suitable bed and attached to the side of 
the platen. It carries a spindle which is used to bore the 
crank shaft bearings, and do such facing as may be required. 
Variable automatic feeds are provided as required, as well as 
outer supports for boring bars. Asa whole, the machine is 





renewable at small expense, the provision of three changes of 
speed for each spindle independently and the counterbalanc- 
ing of the spindles by quick-acting springs. In the design, 
regard has been had toa proper distribution of metal. The 
spindle bracket has quick adjustment on the column, and 
eccentric clamping levers hold the table firmly, giving quick 
adjustment. The table is counterbalanced in the column 
On adjustment of the tables, the length of the column is 
possible, to take in large and irregular jigs. There is an 


conveniently handled, although a strong, substantial and 
heavy one, weighing about 33,500 pounds. It was designed 
and constructed by Beaman & Smith, Providence, R. I. 


[he American Car & Foundry Co has declared its first 
quarterly dividend of 134 per cent. The following figures 
indicate the work on hand Freight cars, 1§,245; passenger 
cars, 48; car wheels, 176,193; castings, 17,743 tons; bar iron, 
18,000 tons; axles, 3,600 toms; cast iron pipe, 1,600 tons, 
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THE DECEPTIVE FRACTURE OP PIG IRON.* 


BY THOS. D, 





WEST. 

Progressive furnacemen and foundrymen have experienced 
few changes in their practice that have been more radical in 
character or far-reaching in benefit than those made by the 
adoption of chemical analysis to c>rrectly define the grade of 
pig iron. The change was such a common-sense one that 
many are annoyed to think that in this age of science they 
had not always utilized chemistry in their practice. When 
we think back to tne time that all furnacemen and founders 
were gui’ed wholly by the appearance of fractures, instead 
of knowing the chemical analysis.of their pig iron, we 
naturally have a right to wonder how we ever succeeded in 
business, and not until we bring to mind the old-time prices 
paid for castings, can we realize why commercial success was 
at all possible to many following the old school methods of 
judging the grade of pig iron. 

While the benefits obtained by adopting chemical analysis 
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to give them a hard iron, they have nearly a dozen evils or 
excuses to which they can charge their poor results. A study 
of this phase of the subject should explain why some ine 
slow to accept chemical analysis in selecting and mixing their 
pig irons, and also that whenever it suits the self-interest of 
any to prejudice the utility of chemistry in the mind of the 
old-school founder, they can easily do so by taking advantage 
of their prejudice and want of knowledge which the new 
school possesses. 
~ There are several ways in which self-interest can retard the 
progress of chemical analysis in founding. As an example, 
we will cite two cases. The first lies in the power of furnace. 
men knowing the utility of chemical analysis and lack of that 
knowledge by the old-school foundrymen. To illustrate how 
the latter may be duped by making them think their practice 
correct: A well-known firm, standing high in its ability to 
cast heavy machinery, recently sent an order to a furnaceman 
for one car of a strictly all open-grade iron to make strong 
castings for a special job. The writer was consulted as to the 
analysis necessary, as the furnaceman knew he 
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could select the open iron in almost any grade. Upon 
learning the character of the casting required for 
the furnaceman, the writer recommended silicon 
between 1.00 and 1.25 with sulphur about .o30, 
A car of as beautiful open-grained coke iron as was 
ever seen was sent to the founder. ~ Its results 
pleased him so much that in a short time the second 
order, ‘‘Send me another car of strictly No. 1 iron, 
same as last,’’ came in. The furnaceman, knowing 
the utility of chemical analysis, referred to his books, 
and duplicated his last analyses, being careful, of 
course, to load nothing but an all No. 1 open-grained 
iron, as, if he had sent a close-grained iron it would 
have been condemned. Now, this furnaceman is 
not going out of his way to advocate the utility of 
chemical analyses to that foundryman, and it would 
be almost useless for anyone else to attemptto do so, 
as that founder is stubborn in the belief that it is 
the open-grained iron of that peculiar brand which 
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in foundry practice are generally very great, the ad- 
vance has been slow. This is on account of the pre- 
judice, selfishness and conservatism that all new de 
partures in any calling must meet and set aside. The 
opposition that existed, and is yet in force to-day, 
against the adoption of grading by chemical analysis, 
is best"known to its leading advocates. The fact that 
many founders still adhere to the old-school practice 
of judging pig iron by its fracture, causes some to 
suffer losses or meet difficulties that would not exist 
did all founders understand the utility and value of 
chemical analysis in defining the grade of iron, and 
follow its dictation in their practice. It is often in 
teresting to investigate the grounds for rejecting the 
new-school practice that members of the old set up 
against its advocates. Not long ago, as an example, 
in discussing the merits of working by chemical an- 
alysis with an old experienced founder, who 
had never mixed his metals by this method, he 
expressed the belief that if a cast of nice open- 
grained pig iron did not give a softer iron than’a close grained 
pig mixture, it was because of some local condition not being 
controlled; as, for example, he claimed that the cupola might 
not have been daubed properly, or the bed not well lighted 
before the iron was charged, or the charge might not have 
been placed evenly, or that the stock hung up, Then, again, 
he claimed that it might be due to other conditions, such as to 
be found in bad scrap iron, changeable weather, difference in 
fuel, fluxes, or variable blast pressures, to cause fast or slow 
melting, etc. When, as practical foundrymen, we know that 
such varying conditions may at all times affect mixtures, and 
cause a soft iron to be hard, we are forced to confess that the 
old-school fellows may go along for years, if they are in any 
way prejudiced against the new-school practice, before events 
may transpire to convince them that by following chemical 
analysis they will greatly decrease their mishaps for the 
simple reason that if an open cast of pig metal does happen 
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was wholly responsible for obtaining the results desired. 
Then again, should this founder, on account of a differeace in 
price, change to another furnaceman, who might not have had 
the forethought to consult some expert of the new-school in 
regard to analyses, the chances are that his open-grained iron 
would have given him too weak a result in his castings; but 
as long as this founder had his open-grained iron, he could 


turn to changes in the fuel, scrap irons, blast, weather, 
methods of cherging, etc., to make excuses for his ill results. 
And not until such a paper as this, exposing the true cause‘of 
his trouble, might by chance fall into his hands, is there any 
hope of his being made a follower of the new-school practice. 

The second illustration of the way in which self-interest 
has retarded the advance of chemical analysis is the advocacy 
of testing machines, as affording the founder sufficient means 
to regulate his mixtures, without resorting to chemical 
analysis. Testing machines have their place, and most 
founders should possess one; but the practice of taking ad- 
vantage of the prejudice, etc., of the old-school methods to 
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ize the advance and true utility of chemical analysis 
in the self-interest of a more rapid sale of testing machines, 
is to be deplored. ; ; 

The foundation of the old-school method in regulating mix- 
tures is based on the belief that the appearance of pig frac- 
tures truly defines the character of iron as to the degree of 
hardness. The founder's own experience in knowing that he 
can make soft and hard castings from the same ladie and at 
one pouring, if he choose to so construct his molds, should be 
sufficient to prove to him why it is possible for two furnace 
casts of pig metal that are alike in chemical analysis, or will 
give the same results when melted, to differ so widely in 
appearance that the fracture from the one cast will seem 
close-grained or hard in the pig, while the other will be the 
reverse. A founder can take the same ladle of iron, and by 
pouring part of the metal into a mold that will chill or solidify 
it quickly. produce a fracture that will be close-grained in the 
one case and open in the other. This is just what the fur- 
naceman does in making pig iron One part of his tap, or cast 
of iron, may run so slowly from his furnace as to chill the 
metal before it reaches the pig beds, while another tap or cast 
may come so fast as to fill the pig beds so rapidly that it will 
take quite a while for the metal to solidify. 

Again, one tap or cast ata turmace may give much hotter 
iron than another, and it is natural that the dull iron should 
cool faster than the hot, and, if both run at the same speed 
from the furnace down the long runners to the pig beds, will 
give the closer grained iron in the case of the duller metal. 
Surely the founder should perceive from this why the same 
kind of iron may have in one cast a close grain, and in 
another an open grain. Asthere are but few molders or 
founders who have ever had the opportunity of witnessing a 
furnace cast, this explanation of its workings, combined with 
their own foundry experience, should assist many to realize 
why the fracture of pig metal is an unreliable guide to the 
iron’s true grade. 

There are those who still contend that open fractures meana 
soft iron and a close-grained iron a hard one, and if different 
results are obtained, to charge them to changes in fuel, scrap 
iron, fluxes, blast, weather, etc. The writer has selected 
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dryman’s Association, June 28th, 1897, and shown in the as- 
sociation’s /ourna/, vol. 3, Nos. 13 and 14, also in The 
foundry, Aug, 1897. In melting these irons A and B. to make 
the castings seen in Figs. 1 and 2, and which range from one- 
eighth to two inches in thickness, all conditions were alike as 
near as it was possible to have them, so that if the open- 
grained iron, A, gave a hard casting, changes in fuel, scrap, 
blast, weather, etc.—the old excuse—could not be offered as 
an explanation to befog the true cause. The sample of pig 
used and sections of the castings made from them, the writer 
has brought to this meeting, so that all may see them, and all 
are invited to take drillings from the specimens to report 
whether their analyses agree with those presented in Table I, 
in which the letter A represents the analyses obtained from 
the pig and the castings seen in Fig. 1, while B gives that 
secured from Fig. 2. 


TABLE I. 
Samples Silicon Sulphur: 
§ Pit. eoves cevscceccomrenecccem Sul -035 
{ Castings . oane 1.15 “yo 
B GF BiB csiccccacscncsnedessse hens seoscnponses _ ‘ie ee .040 
ER ae tc eataaeniiae - peussaduasquate 2.67 060 


The fracture seen in Fig. 3, being enlarged, will afford a 
better study of the difference existing between the grain of 
the pig, samples A and B. To the new-school founder, Table 
I is sufficient to define the results, or whether samples A 
and B would yive the soft or hard iron upon being re-melted, 
but for the old-school of founders, Tables II and II[ will best 
serve such ends. A study of these latter tables will show 
them that the pig, B, which would have been condemned by 
those wishing to make soft castings, gave by far the least 
contraction ani chill, so much so that the test pieces, only 
one-eighth inch thick, as seen at H, Fig. 2, are so soft as to 
be readily drilled, while that at K, Fig. 1, made from sample 
A, broke a drill in trying to get one hole through the thin 
piece one-eighth inch thick. In fact, we were foolish to try 
to touch it with a drill, as the metal was nearly all chilled or 
white in color, as can be seen in the sample brought here for 
your inspection, It is also to be said that all the other test 
pieces ranging from Nos 2to12 that were made from the 
pig, sample A, were also much harder than those made from 

ample B. In measuring the depth of a chill, 
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samples.of pig shown in Figs. 1, 2 and 3, that are a fair rep 
resentation of the whole cast or car of iron. If any of the old- 
school founders were asked to select a cast or car of iron to 
give soft castings, they would pick out iron such as sample 
“A,” seen in Figs, 1 and 3, while if they desire to make strong 
or hard castings, they would select such iroms as are repre- 
sented by sample B, seen in Figs. 2 and 3. In fact, if some 
were asked to use such a cast or car of iron as that represented 
by B, they would claim that on account of ,its close grain and 
the blow holes seen at D, the iron was hardly fit for sash 
weights, let alone being of any value to make soft castings. 
In order to convince the skeptical, or those not conversant 
with chemical analysis, or the effect of one metalloid upon 
another, that they are in error, the writer melted down about 
one hundred pounds of each of the grades A and B in his twin- 
shaft cupola described in a paper before the Pittsburg Foun- 


pieces were broken off one end of the test bars, as 
seen at P., Fig. 1. 
TABLE 2. 

RECORD OF TESTS TAKEN FROM IRON SEEN IN FIG. 1. 
No..of Sizeof Contrac Deflec- Strength, Chill 
bars bars tion tion. Lbs 

t yx & 293 29 110 Nearly white 
2 ux 206 25 320 \% deep 
3 Hx 242 21 5s« \ deep 
4 Yxik 220 18 860 319 deep 
Sexi 200 1S 1,280 3-16 deep. 
avis 182 14 600 \% deep 
mxi\ 165 1° 2,240 \% deep 
ix & 150 10 2,900 332 deep 
yxy 148 .08 3,640 332 deep. 
TABLE 3. 

RECORD OF TESTS TAKEN FROM IRON SEEN 1 FIG 2 
No.of Size of Contrac Deflec Strength, Chill 
bars bars tion. tion, Lbs, 

I Yxik 178 3 164 03 deep. 
? Wuxi 163 ox% 244 o2 deep 
; Mxihg "50 24 530 or deep 
‘ xi’ 13) 1% 920 H'dly p're’ble 
- xr\ 125 14 1,208 No chill 
? yxik 112 12 1,640 No chill 
bn : 7 ext 101 7 2,320 No chill 
x ixig 92 10 2,560 No chill 
iWxik 88 10 3,500 No chill. 


” Nore.—Test bars Nos, 1o to 12, seen in Figs, 1 and 2, were 
not tested, owing tothe machine being too small to break 
them. This chill was obtained by causing the end of the test 
bars farthest from the gate to be formed by a wrought iron 
bar three-fourths by two inches wide. The 12 test bars were 
molded in green sand and poured from one gate. The same 
‘“‘temper’’ of sand was used for both flasks, and the iron was 
alike in fluidity at the time of pouring. It is hoped that 
a study of this paper will help to covnince those yet remaining 
aloof from utilizing chemical analyses, that the deceptive 
fracture of pig iron has and will continue to often mislead 
them in rightly locating the cause of trouble and losses in 
their efforts to obtain desired results from iron mixtures. 

* Tue second annual meeting of the American section of the 
International Association for Testing Materials will be held in 
Pittsburg on Aug. 16 and 17. 
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MOLDING MACHINES FOR STOVE PLATES.* 


BY ABRAM C. MOTT, PHILADELPHIA. 


Your president has requested that I should read a paper on 
the subject of molding machines and their adaptability to the 
stove trade. Now this, in no wise, can be called an address, 
but is simply a compilation of a few facts. In the first place 
—what are molding machines? This can be answered by 
saying that they can be classed under several different heads. 

First, there is a molding machine which is known as the 
‘“‘squeezer."’ After the operator has filled the flask with sand, 
he presses the sand into position. This is generally done by 
a side lever (which is operated by the workman). All other 
operations in molding being performed in the same usual way 
as heretofore, therefore the name ‘‘squeezer.”’. It is simply 
the pressing or ramming of the sand into the mold. 

Under the second head, we might possibly class the machine 
asa draw or stripping-plate machine, which, by the move- 
ment of a lever, drops the patterns from the mold, these being 
rammed in the usual way by hand. This machine accomp- 
lishes. but one thing, which is the drawing of the patterns. 

Under the third head we might class the machine as one 
which combines the ‘‘squeezer’’ and the “‘draw plate,’’and the 
operation of this machine is to squeeze or ram the mold and 
draw the patterns. This ramming is done, either by the 
operator using the lever, as in the squeezer, or by power. 

Under the fourth headthere is a machine which has 
recently been placed upon the market and is known as the 

. “vibrator.’”’ This is usually combined with power for ram- 
ming (said power being used in the form of compressed air), 
thus almost instantaneously ‘ramming the mold. The pat- 
terns are withdrawn by the movement of a lever with the 
right hand, and, at the same time, the operator presses a com- 
pression cock with the left hand, bringing a small hammer 
into play, which vibrates the pattern as it is drawn from the 
mold, and the operation is as follows: The ramming head 
is thrown back, leaving the top of the machine clear; a flask 
is placed on the same and filled with sand, a 3-way cock 
attached to the machine is quickly operated, admitting com- 
pressed air of 70 to 80 pounds pressure to the inverted cylin- 
der, the head having first been drawn into place, The 
cylinder, with the entire upper portion of the machine, is thus 
driven foricbly up against the ramming head, flask, sand and 
all. Often a single blow suffices t» ram the mold; often the 
blow is quickly repeated, according to the demands of the 
particular mold in hand. Gravity returns the machine to its 
original position, as the 3-way cock opens to exhaust. After 
pushing the ramming head back, and cutting sprue, if the 
half mold is a cope, the operator seizes the lever, and draw- 
ing it forward and down, raises the outer frame of the top of 
the machine containing the flask pins, with flask and sand 
thereon, away from the patterns, thus drawing the pattern 
from the sand. The operation on the drag is the same, but 
(as you will readily perceive), you must have two machines, 
and a pattern for both cope and drag. Just as he seizes the 
pattern-drawing lever with his right hand, he presses with 
his left on the head of the compression valve, thus admitting 
air tothe pneumatic vibrator already referred to. This con- 
sists simply of a double-acting, elongated piston, having a 
stroke of about 5-16 of an inch, im a valveless cylinder, and 
impacting upon hardened anvils, at either end, at the esti- 
mated rate of 5,000 blows per minute, like the well-known 
chipping or calking hammer. This vibrator does not really 
rap the patterns, it simply puts them in the condition of 
‘‘shiver,’’ relieving all tendency of the sand to adhere to the 
patterns, thus allowing intricate carving in the center of the 
mold to be drawn as readily as the outside portion. 

Having thus briefly described the different forms of mold- 
ing machines, we have to consider their advisability as to 
stove plate molding 

In the first place, the majority of these machines are in- 
tended for snap work, or molds which are usually made in 
snap flasks, and for these, where there is great enough 
multiplication, there is no doubt as regards to the utility 
and usefulness of either of them, but stove plate molding 
presents difficulties in the way of their general usefulness. 
The great majority being made in bound or wooden flasks, 


* Read at the meeting ofthe National Association of Stove Maunufac - 
turers, at Cincinnati, May to, 1899 
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specially formed and barred for the patterns which they are 
designed to mold, and these are made in very small quantities, 
None of the machines that ram the mold (either by ley 

or power), are designed to ram ‘a barred flask. There are 

however, certain articles, very few in number, namely legs, 
covers, cross-pieces, and certain grates, which may be mate 
to advantage on these machines. But by taking either of 
these forms of machines, the draw-plate for instance, such 
an expense is required to make it, and such care-taking of it 
afterwards, that, unless there could be made at least 6 full 
days’ work throughout the year, from one pattern, the savin 

would hardly pay for the expense of the draw-plate, 

In all of the articles mentioned, or any others which ] know 
of in stove plate molding, it would require a pattern and a 
draw-plate, both for the cope and the draz of the mold; ang 
the usual operation would be that one operator would make 
the drag on one machine, and another operator would make 
the cope on the other machine, placing the two together on 
the floor. In the making of these draw-plates, the utmost 
care must be exercised; in fact, the operation is so delicate 
that it requires a mechanic capable of working to the 64th of 
an inch, or less, to make these plates properly, which, of itself 
is very expensive. , 

On the vibrator machine the same difficulties occur, Jp 
using this machine a match plate for the cope and drag have 
to be made, and these would have to be machined to a gyr. 
face, and the patterns placed thereon. This could not be 
made in the form of an ordinary match plate, such as we are 
familiar with in the stove trade, but would have to be starteq 
from a level plate, planed to absolute thicknesses, and then 
the drag or cope pattern placed on and fastened to this plate 
with the necessary partings. The same operation would 
have to be gone through with both cope and drag, and all 
parts brought into prefect alignment. Therefore, I would 
repeat, that there is no form of machine, to our knowledge, 
in which the expense of rigging up for the machine would 
not be so great, that, unless there was at least 60 full con- 
secutive days’ work for the machine on one pattern, it would 
be of any economic value whatsoever. 

It is claimed, and is possibly true, that some of the large 
pieces of stoves made in bound flasks, could also be made or 
used on the molding machine, but this would mean a large quan- 
tity of special flasks. To illustrate: If a molding machin be 
made capabie of making 60 top flasks per day, there would 
have to be 60 special top flasks provided for this work, and 
these flasks, when not in use,as well as the patterns, 
would have to be cared for and stored, and, as the 
average number of tops, in the average-sized stove toundry, of 
any one size and style does ont exceed 600, this would leave 
but ten days’ work for the machine, and the storage and care 
of 60 flasks and the match or stripping plates during the year, 

Now, while these machines are highly recommended, and 
are adaptable for such articles as pipe fittings, car castings of 
different styles, hardware, where large quantities can be 
made, yet, everything depends upon the quantity. We know of 
one shop where molding machines are used, and where the 
minimum order given for castings from the machine was 5,000 
molds, and in this shop their casting room for the storage of 
these castings occupies more space than the storage of their 
finished product. In fact, if my memory serves me right, 
they use a warehouse ground floor, 300x800 feet. 

e_have had our attention called to an Agricultural Shop 
in which, we have been credibly informed, there are 200 
mowing machines made per day, all of one pattern. In ‘this 
shop they use molding machines, and use them to great ad- 
vantage, as well as economy, as the men work on one pattern 
day in, week in and month in, from one year's end to the 
other. And as some of these patterns are duplicated, taking 
two to a machine, they make as high as 4oo castings from one 
pattern per day. These people use simply a stripping plate 
machine, as their flasks are barred and rammed by hand, 
They usually work their men in gangs, one gang making as 
high as 200 molds in one day. 

The daily melt in this foundry is from 150 to 200 tons of iron, 
and yet we venture to make the assertion that there are 
more separate patterns in one line of ranges (comprising two 
sizes) than they have in this entire shop; and they claim 
their fittings for draw-plate molding alone has cost them 
upwards of $50,000. 

There are, no doubt, advanced men in the stove trade who 
believe that they can utilize these machines in their shops, 
and there may be special features, peculiar to themselves and 
their work, which will enable them to do so, but we can but 
think that, in the majority of instances, it will mean time, 
brains and money expended without adequate results. The 
time may come (but it now seems very far distant) when 
molding machines can be used to advantage in stove plate 
molding; but that time can only come when such a consoli- 
dation of interest is made as will bring the 100 sets of patterns 
of one type of range now made down to one universal type 
made in one foundry, and under one management. When 
this millennium arrives then molding machines will be a 
feature of stove plate molding. 
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INDUSTRIAL SUMMARY. 


eed of machinery ofany description, please notify 7h? 
{1 you are in ee and we will put you in communication with our 


Hivertisers at once.] 
New Buyers in the Market, and Some of Their Wants :— 


The Milwaukee Electric Co. announces its incorporation 
for the manufacture and sale of electrical machinery and ap- 

jances. The officers are: Wm. P. Harper, president; 
Walter Cary, vice-president; H. W. Morris, secretary and 
enginer; John A. Whaling, treasurer—all formerly officers 
and employes of the Gibbs Electric Co., Milwaukee. Dynamos 
and motors of effective designs are manufactured and esti- 
mates furnished on electrical apparatus for lighting, driving 
machinery, etc. Arepair shop is provided with complete 
equipment. 

At Youngstown, O., the Youngstown Range & Stove Co. has 
been formed, with $10 000 capital. The directors are A. L. 
Pitney, Mason Evans, L. E. Cochran, John ©. Pew, and G. M. 
McKelvey. The following were elected officers: President 
and general manager, John O. Pew; vice-president. A. L. 
Pitney; secretary and treasurer, Mason Evans President 
Pew is manager of the Youngstown Iron & Steel Koofing Co., 
and the majority of stock is held by the stockholders in the 
latter company. The new company is to manufacture the 
gas heating stoves of the Calovit Heating Co., Brooklyn, N. 
Y., and Butler, Pa. The equipment of the Butler plant will 
be moved to Youngstown. 

The Roth Gas Engine Co., of Indianapolis, Ind., has been 
incorporated with a capital stock of $50,000 by Charles C. 
Roth, G. W. Roth, Charles E. Barrett, Benjamin F. Haugh, 
and Christian F. H. Waterman. 

The Cornell Machine Co., Chicago, capital stock $150,000; 
incorporators, Charles B. Cone, M. J. O’Kelley, and W. B. 
Ward, is a new company. 

The Susquehanna Iron & Steel Co., which has applied for a 
Pennsylvania charter to capitalize at $3,000,000, expects to 
purchase the Columbia Rolling Mill, the plants of the Susque- 
hanna Iron Co., Columbia Iron Co., and the York Rolling Mill, 
at York, Pa., besides the Aurora Furnace,at Wrightsville, Pa., 
and the Vesta Furnace, at Watts. The incorporators are: 
Senator Charles A. Porter, Dr. L. S. Filbert, Kennedy Cros- 
san, James P. McNichol and William C. Martin, all of Phila- 
delphia. The board of directors of the company will include 
General Patton, John 0. Denny, C, C. Kaufman, and John 
W. Steacy, of York. It is said that the transfer of the 
plants will be made about the first week in July. 





New Construction :— 

The B. F. Sturtevant Co., whose well-known ‘‘chimneyless”’ 
factory is situated at Jamaica Plain, near Boston, is making 
an addition to its large floor space for electrical work. 
Another story is being added to two of its shops, one 125 feet 
by 50 feet, and the other roo feet square, both of which will 
be used for this purpose. The increase in this department 
has been great. The company is now making electric 
motors up to 125 h. p., and generators up to roo k. w. 

The Hazelton Boiler Co. has recently purchased a tract of 
land and will shortly commence the erection of a large plant, 
with modern equipment, for the manufacture of its boilers, 
stacks, tanks, and other kinds of sheet iron work, and general 
repairs to machinery. 

At Girard, O., a site has been selected and work will begin 
at once on the new boiler plant promoted by Frank Clipp. In- 
corporation papers are being prepared. 

The extensive manufacturing buildings the Crane Co., of 
Chicago, will erect on West 12th st., will extend over ro lots 
and will cost $125,000. 

At St. Paul a building permit has been issued to C. A. 
Stickney for a machine shop on Starkey st, near Fillmore 
ave., to cost $8,000. 

Important additions are to be made to the Studebaker 
Bros. Mfg. Co.'s plant, of South Bend, Ind, at a cost of 
several hundred thousand dollars. It is reported that the 
company has closed $1,000,000 worth of contracts for the con- 
struction of automobiles. 

The Garry Iron & Steel Roofing Co., of Cleveland, has been 
granted a permit for a $15,000 building. 

The Warren City Boiler Co., Warren, O., is building an addi- 
tion soxtoo feet and is also putting in a new boiler house. It has 


THE IRON TRADE REVIEW. 19 


just put in a complete compressed air plant for operating 
riveters, calking and hoisting machines, and has put in a new 
traveling crane 48 feet span, which covers the main boiler 
floor. 

The Inland Steel Co., Chicago Heights, IIL, is erecting an 
addition to its harrow tooth department. The building will 
be 25x150 feet, one story. 

At Oshkosh, Wis., the Barnes Machine Co., which was 
burned out recently, has decided to rebuild its plant, at an 
expenditure of $60,000. 

Geo. Pugh is building an addition to his foundry at Kansas 
City, Mo, 55 feet long, making it rosxigo feet. This will 
make his capacity 20 tons of sash weights a day. 

At the Kieckhefer plant of the National Enameling & 
Stamping Co., at Milwaukee an addition 200 feet square and 
four stories is to be erected. 

The Buckeye Malleable Iron & Coupler Co., Columbus, has 
purchased 36 acres of ground near the National Steel Co.'s 
plant in that city. In the fall itis the purpose to begin the 
erection of a large malleable plant. 





Fires and Accidents :— 

At Conshohocken, Pa., the Longmead Iron Works were 
damaged $10,000 by fire. 

The Vulcanus Forging Co.'s plant, Cleveland, O., was 
damaged by fire May 31. Loss $15 000, partly insured. The 
company started operations about two m. nths ago. 





Power Equipment and Machine Tools :— 

The Lidgerwood Mfg. Co., New York, manufacturer of im- 
proved hoisting engines amd suspension cableways have 
recently established a branch at Atlanta, Ga., with offices in 
the Prudential Building. This is the finest office building in 
Atlanta, if not in the entire South. The Atlanta branch will 
be in charge of J. H. Dickinson, C. E., sales agent. 

The Scottdale Iron & Steel Co., Ltd., Scottdale, Pa., is in- 
stalling 1,250 h. p. Cahall water tube boilers. 

The Hazelton Boiler Co., of New York, reports that its sales 
for last year exceeded those of the previous year about 75 
per cent, with a steadily increasing demand all over the coun- 
try and abroad. The Hazelton Boiler Co, is executing a num- 
ber of important orders, and its list of recent sales includes 
the Goodyear’s India Rubber Glove Co., Naugatuck, Conn. ; 
North Adams Gas Light Co., North Adams, Mass.; the S. O. 
& C. Co., Ansonia, Conn.; Lester-Shire Mfg. Co,, Boston, 
and Lester Shire, N. Y.; John Royle & Sons, Paterson, N. 
J.; the New York Mutual Gas Light Co., New York, and the 
American Sugar Co., Molokai, Hawaiian Islands. All of the 
above boilers are of large size and will have brick-lined steel 
jackets, which is the new style of setting for this boiler, and 
the subject of patents owned by its makers. 

The Manistee Iron Works, Manistee, Mich., has recently 
completed a very large air pump. The steam cylinder is 27 
inch diameter by 72-inch stroke, and the two air cylinders are 
each 42-inch diameter and 36-inch stroke. The weight of the 
pump is 30 tons, and is said to be the largest independent air 
pump in the world. 

Taking effect June 1, the Cahall Sales Department, Pitts- 
burg, made an advance of 1o per cent in Cahall boilers. 

The Chicago District: 

Forster, Waterbury & Co., of Chicago, the well-known 
dealers in pig iron, steel, ore and coke, have purchased about 
ro acres of land at the junction of the C. M & St. P. and 
Wisconsin Central Road, Franklin Park, Ill., and will also 
have connection with the Chicago T. T. Ry. and Chicago J. 
R. R. Plans and specifications have been prepared for the 
erection of buildings having an annual capacity of 8,000 to 
10,000 tons of malleable and gray iron castings. Con- 
struction will be commenced immediately, and it is expected 
that the works will be in operation by Aug. 1, next. Among 
the specialties will be wagon skeins, Waterbury patent vehicle 
steel wheel, steel fence posts, and malleable link belt. The 
plant will be equipped in addition to make general agricul- 
tural and car malleables. The city office will be 1200-1 No, 
355 Dearborn st., Chicago. 

J. J. Ryan & Co., 68 to 74 W. Monroe st., report that business 
in all their lines continues exceptionally good. They have 

had orders in the past month for a number of heavy phosphor 
bronze bearings. Some of these were for the F. W. Wolff Co,, 
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Chicago, and the American Steel & Wire Co., weighed upward 
of 400 pounds each and others 550 pounds each. Orders for 
heavy bronze castings had been coming so close together, 
that the company has been obliged to tear out most of its old 
furnaces and replace them by others large enough to give the 
required tonnage. Business in aluminum castings is assum- 
ing important dimensions also. Alloys of this metal with 
copper are now being made, developing the same strength 
practically as cast iron, with a specific gravity only a trifle 
above that of pure aluminum. J. J. Ryan & Co. hive just 
finished a large order for the Otis Elevator Co., in this 
metal, The patterns are all in platser of paris, originally 
modeled in wax and of varied and elegant designs. There 
were Corinthian columns 7 feet long with panels and reliefs in 
harmonious relations. The total weight amounted to about 
1,000 pounds. The prospect for the immediate future is re- 
ported equally encouraging, one single order for a carload 
of brass castings for July delivery aggregating 26 ooo pounds. 
Trade in Babbitt metals has been increasing so steadily that 
the company is e. larging its facilities, and taking on suffic- 
ient space to make its productive capacity 50 per cent greater 
than at present. 

Arrangements are being made by the new owners of the 
Calumet Rolling Mill, at Cummings, Chicago, to have the 
machinery overhauled and. put in condition for resuming 
operations at an early day in the manufacture of bar iron. 
The mill will be run as an independent enterprise. 





General Industrial Notes :— 

The We Fu Go Co., of Cincinnati, has erected an enlarged 
water softening plant for the Weir Frog Co., of Cincinnati, 
making this company’s capacity 48.000 gallons. It has also 


made an enlargement for the McDougall Steam Laundry, of 
Denison, Tex., capacity 14,400 gallons, and an enlargement for 
the Brenham Compress, Oil & Mfg. Co., of Brenham, Tex. 














AUTOMATIC AND 
GRAVITY FEED 
SHOP SAWS + 





Is there any fellow making steam for power 
purposes who has so much ‘‘money to burn” 
that he has not put in a Feed-water Heater? 


Any man who has exhaust steam going to the atmosphere, who is not provided with 
a Heater must be quite indifferent to the end the rest of us are striving to attain. We 
The chances are that we would make that.man a proposition, 
the chances are that we would sell him a 
that Heater would make anywhere from 
four to twenty times as much money for him as we would make out of it; but then we 
would be satisfied with our regular manufacturers’ profit, and we would always have him 


There are plants that ought to have a feed-water heater—others that ought to have a new 
fe. d-water heater—all ought to have a COCHRANE FEED-WATER HEATER 


HARRISON SAFETY BOILER WORKS, 
Clearfield and {7th Sts.. Philadeiphia, Pa 


BMILISSLLSSSSSSSSSSS SF SSSSSSSSSSSSSSSssugg 


ochrane 





a * 


capacity 72,000 gallons. The Cincinnati company has algo 
put in a water softening plant for the Beckett Paper Co,, of 
Hamilton, O., capacity 33,600 gallons. For Westinghouse, 
Church, Kerr & Co., it has installed a water softening plant 
at the Galesburg Artificial Ice Co., Galesburg, IIl., capacity 
28,800 gallons. For the Peerless Laundry, Carthage, Mo., a 
plant having a capacity of 7,200 gallons, has been put in, and 
for the Temple Cold Storage & Ice Factory, of Temple, Tex., 
aplant of 19.200 gallons capacity. The We Fu GoCo. has 
compiled a list of users of its softening plants, with letters 
giving their experiences, This is sent on application, 

The executive committee of the United States Cast Iron 
Pipe & Foundry Co. has decided to operate the pipe depart- 
ment of the plant at West Superior, Wis., to full capacity. 

The Chester Rolling & Sheet Mill Co., East Liverpool, 0., 
is reported to have paid $80,000 for a tract of land recently 
acquired at that city. 

The Falcon lron & Nail Co. has abandoned for the present 
the plan for three new sheet mills at Niles, O. 

Puddlers in the rolling mill department of the Pennsylvania 
Bolt & Nut Works, Lebanon, Pa., now receive $3.25 a ton, 
after three 25-cent advances. 

Valentine Furnace at Bellefonta, Pa., just started up by the 
Empire Iron & Steel Co., had been out of blast for nearly 
three years. 

The Lorain Steel Co. has ordered 40 hopper-bottom gon- 
dola cars from the Pressed Steel Car Co 

The plate mill of the North Branch Steel Works, Danville, 
Pa., has started up. 

The Akron Mining, Milling & Mfg. Co., of West Pulman, 
Ill., has bought the plant of the defunct Hercules Iron 
Works, in Auroa, IIl., and will move to Aurora. 

The Tidewater Steel Co., Chester, Pa., announces that it 
has secured a plate mill to take the place of the one sold from 
the old Wellman plant for shipment to Russia two years ago. 








FOR CUTTING 
COLD MEFAL AND 
FOR GENERAL WORK 
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MOUNT SAVAGE FIRE BRICK. 


 UWNION MINING CO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


“% GOVERNMENT + STANDARD. 


Established 1841. 


Capacity, 60,000 Per Day ; 


18,000,000 Per Year. 


The Firet Manufactory of ite Kind in the U. S. 
Home Office and Works:—-MIOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Ne. | Broadway, New York, N. Y.; Noe. 222 So. Third St., Philadelphia, Pa.: Fergusen Bleck. Pittsburg Pa., 
Stowe, Fuller & Co.. 249 Arcade, Cieveland, Ohio; N. A. Williams Co., 219 E. Washington St., Chicago, fil. 





(WHY NOT PRESERVE] THE RIVERSIDE FOUNDRY CO., Cleveland, 0. 


Wire Rones, 
Manilla Roves, 
Gearing ? 


Fiien Catalogue L tells how. 


THE IRONSIDES coLomsBus, 0., 
COMPANY, U.S.A. 














When writing to advertisers, 
kindly mention this paper. | 


nite MM, Ret MM ume CASTINGS 


Wire Mill and 
CHILLED AND HARD GUIDES A SPECIALTY. 


EY? .\. = 


F DYAS OSIM WO AESY 
) SDs? Gs 





ROLLS 


= ’CLEVELAND,O. 


of Every 
Description. 





OTIS 


“OTIS” FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates, Tank Plates, Stee! Car Axles 


and Forgings of all kinds. 


Steel Castings ffom 100 t0 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Agencies: NEW YORK, 97 Cedar St. 
ST. LOUIS, 516 N. Third St. 


CHICAGO, Old Colony Bidg. 
WASHINGTON, Kellogg Bidg. 


MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 








WRITE FOR NEW CATALOGUE. 


The mill in question will soon be removed to Chester, and it 
is expected will be in operation in 60 days. Meantime there 
is a surprising amount of activity in Tidewater stock in 
Philadelphia, when it 1s considered that there is no plant in 


operation. 
One of the four furnacesof the Maryland Steel Co., st 
Sparrow's Point, Md., is banked on account of scarcity of 


Cuban ore and another stack is out. 

Satisfactory tests have been made of the new blooming mill 
of the Lorain Steel Co., at Lorain, O. The first of the two 
new furnaces is expected now to go in blast about July 1. 
Work on rebuilding the dam for the blast furnace reservoir 
is going ahead as rapidly as possible. There are now em- 
ployed in all departments of the works and on construction 
3,700 men. 

The Sterling Emery Wheel & Mfg. Co, Tiffin, O, has 
made a number of important improvements in grinding ma- 
chinery, and has enlarged its productive capacity by the addi- 
ion of extra tools. Trade is excellent, the company running 


Malleable Iron Castings, 
Elevators and Conveyors, 
Detachable Sprocket Chain, 
Sprocket Wheels. 


SPROCKET CHAIN MFG. CO., 


Succeeding Detroit Sprocket Chaim Co., Ltd. 





heavy shipments having been made recently. Additions to 
the present plant will be made in the coming summer. 

The Cambria Iron Co., Johnstown, Pa., had the largest pay 
roll last Saturday in its history. The amount for the half 
month was $191,000, which was distributed among 7,000 em- 
ployes. This was at the rate of over $4,500,000 a year. 

At Muncie, Ind., the Palmer Steel & Iron Co,’s plant, the 
old Darnell Rolling Mill, started up this week. About 150 
men were secured in Pennsylvania and New York. 

The May output at the Ohio plant of the National Steel Co., 
Youngstown, O., was 43,850 tons of billets and sheet bars. 
Steel billets, large, 11,484 tons; small, 14,360 tons; sheet bars, 
18,006 tons. The converting mills in 4,713 heats supplied 
48,074 tons of material for the finishing department. 

Work on the old Phoenix furnace of the Brown-Bonnell 
Iron Co., at Youngstown, O., recently begun, was discontinued 
by the Republic Iron & Steel Co. It is proposed to make 
more extensive improvements than at first contemplated, and 
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U. BAIRD MACHINERY CoO., 


PITTSBURC, PA., '24-126 First Ave. 
Machine Tools and Supplies. 


423-425 Water St., 
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Send for list of 
Second-hand Tools. 





THE BEsT 
AND THE 


~~" BRIER HILL 
PORTLAND 
CEMENT. 


The Brier Hill Iron & Coal Co., 
YOUNGSTOWN, O. 


CUPOLA BRICK. 


Ore and Coal Handling Machinery 


For Blast Furnaces, Docks and Mines. 


MININC MACHINERY, 
HICH CRADE HOISTINC ENCINES. 





WEBSTER, CAMP & LANE MACHINE GO., Akron, Ohio. 





Conestoga Building, EDWARD E. ERIKSON, 


Regenerative Gas Furnaces and Water Seal Gas Producers. 
wTagragNO SMOKE. 





Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


KENTUCKY FIRE Brick WORKS imum 





FIREBRICK, KY. 


of 


P&B 
Ruberoid 
Roofing 


For covering buildings 
exposed to severe condi- 
tions, such as machine 
shops, foundries, etc. No 
paper to tear. No tar to 
run or melt. Absolutely 
the best. Has asa founda- 
tion the best wool felt. 
Not affected by acids, al- 
kalies, coal-gas, steam, oil, 
grease or by great heat. 
Waterproof. Durable. 
Mes 6 eee 


“WOl8S SHYOM 13315 


Write for samples 
and prices 


THE STANDARD PAINT COMPANY 


SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenue 


STH cu vntnnnvnvu ct nunvncaea 


Persistence 
In Advertising 


Is one of the requisites of satis- 





PITTSBURG, PA. 








EiRE BRICK... 


BRANDS: SUITABLE FOR 


factory results. In the expansion 
of business which is now noticeable 
in every section of the country, 


oO. K. CROWN. Furnace, Malleable, Mill, Foundry advertisers who have made them- 
oO. K. and Lime Kiln Work. selves regularly prominent in the 
A. OAK HILL FIRE BRICK AND COAL CO., past two years will be first to reap 


OAK MILL, OMIO. 


the rewards of persistent publicity 








PROENI 





HORSE SHOESARE THE 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 








PHOENIX HORSE SHOE CO., POUGHKEEPSIE, N. Y.--JOLIET, TLL. 


until the new management has time to determine what these 
will be work will be suspended, 





RETURN LIMIT EXTENDED. 





Seashore Excursion Tickets Via Pennsylvania Lines 
Good Fifteen Days Returning. 

The return limit on the low fare excursion tickets to Atlantic 
City, Cape May, Avalon Anglesea, Holly Beach, Ocean City, 
Wildwood, Sea Isle City, New Jersey, Rehoboth, Delaware, 
and Ocean City, Md., to be sold Aug. roth, from principal 
stations on the Pennsylvania Lines will be Fifteen Days, in- 
cluding date of purchase. Thisis a longer limit than that 
gtanted on similar tickets sold in previous seasons, and will 
be ample for a delightful sojourn at the seaside. The extreme 
return limit will be Aug. 24th, which will allow a week after 


returning home to prepare for school and other duties which 
begin with the opening of September. 

The date of the excursion, Aug. roth, is the most convenient 
for an outing. Business is quiet at this season, crops are 
gathered, and office, store and farm duties are not exacting. 
The thermometer usually reaches the highest point about this 
time. It will bea pleasing diversion to spend a week's vaca- 
tion in the invigorating ocean breeze and experience the un- 
limited pleasures at the command of the summer idler by the 
sea. 

The round triprate from Cleveland will be $13.50 Tickets at 
this exceptional low fare may be secured to either of the ten 
resorts mentioned above, which are the most attractive along 
the Atlantic coast. For illustrated descriptive matter about 
them apply to C. L. Kimball, Assistant General Passenger 
Agent, Cleveland, O 
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and all malleable work there are no 


stronger or more satisfactory irons than 


“Pioneer,” “Antrim,” “Elk Rapids” 


LAKE SUPERIOR CHARCOAL IRON. 


' 
Superior Charcoal Iron Co., 
911, 9I2, 9IS Michigan Trust Bidg., 
CRAND RAPIDS, MICH. 
\ 
h 
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PYROMETERS 


Edward Brown, 


ESTABLISHED 1860. 


git WALNUT St., PHILADELPHIA. 
Manutacturer and Patentee 
OF THE 

Hot Blast (or Graphite) Pyrometer. 
—The only stationary Pyrometer 
now in use durable over joo de- 
grees. 

The Standard Portable Pyrometer— 
For Blast Furnaces. 

Mercury Revolution indicator.— 
Centennial Exhibition Meda). 
Accurate for all time. 


Annealing Oven Pyrometer—to 3,000 
degrees—ot 1893. 








’ Tin-plating Pyrometer—of 1894. 
Mercury and Steam Cauges. 


Press Clippings. 


If you want THE BEST THINGS 
printed on any particular subject or ALL 
that is published about it everywhere, 
YOU CAN GET IT FROM US. Clip- 
pings mailed daily. 

We read practically every newspaper 
and periodical that is published. Busi- 
ness men and others pt pee service ver 

Rates, $1 per month 





valuable to them. 
and upwards. 
Write for particulars. 


The Chicage Press Clipping Bureau, 
56 Fifth Avenue, CmIcaco. 





Wan ITED 


Superintendent, with thorough knowl- 
edge of chemistry, to manage small fur- 
Address, 


MARSHALL BROS. & CO., 
1166 Beach St., PHILADELPHIA, PA. 


Second Hand Tools Wanted. 


I 30-in. Horizontal Boring Mill. 

1 24-in. Shaper. 
Iron Planer from 38-in. to 42- 
in., with bed from 8 feet to 12 feet. 





nace, 





For Sale or Rent, but Sale Preferred. 


A valuable manufacturing plant, with two acres 
of land. Building is 40x1g0 feet, two stories. 
Good Engine and Boiler; Boiler new, and well 
equipped with valuable machinery, shafting and 
belting jand tools for manufacturing vapor stoves, 
or other iron products. The N. ©. East & West 
Railroad runs by the building, and erading is | 
done forall necessary side tracks. Satisfactory 
reasons given for selling. Address inquiries to 


A. C. MUNSON, Madina, O. 


FOR RENT OR SALE. 


The axle Works property at Junction of Broad- 
way, Erie & Valley railways, Cleveland, O., 1n- 
cluding engine, boiler and shafting; or will erect 
on these premises buildings to suit tenant, if 
leased for a term of years. Address 

CLEVELAND AXLE MFC. CO.. 
Canton, O. 
ESTABLISHED 1954 


WANTED 


A Malleable Iron Foundry to locate near Chicag: 
INLUCEMENTS.—A guarantee of not less than 


These goods must be strictly 
first class and at a low price. 


MACHINERY, 


care Iron Trade Review, Cleveland, O. 


FOR SALE, $10,000. 


IN RECEIVER’S HANDS. 


On the W. M.R. R.in Glenville, York Co., Pa.. 
One of the Finest little Foundry and Machine Shop 
P.ants in this Section of Pennsy vania. 


Address, 











New buildings of modern style with necessary 
m«chinery are thereon. Also a dwelling house 
with convenient out buildings. This plant con 
tains seven acres of fine land, having in connec- 
tion with steam a good water powersupply. Here 
all the facilities, R. R., switch, shipping, etc., 
combine, calculated to meke it a favorable, large, 
prospe’ous and lucrative business plant 

4 good chance to secure contract jor all castings 
needed by the W. M. R. R. Co 

Any desired information promp ly given 

Raw material on hand to start up at 24 hours 


notice 
J. A. KLINEFELTER. 








1so0 tons the first year; and, if corporation is 

right can pl ce $20,000 to $25,000 of the stock A large and growing circulation among machtoue 
Address, M. SMITH, shop and foundry firms has 

'67.N. Desplaines Street, CHICAGO, ILL. Tue Iron TRADE REVIEW. 
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GBT THE BEST mm 
AND Yow 
GET THE CHEAPEST 


PYROPAINTS 





(PATENTED DECEMBER I, I89QI.) 
THEY ARE EQUAL IN DURABILITY TO FIVE 


UTTER © hay wirveves, on ‘wom po. 
ANY EXPOSURE, OR MONEY RE- 


TO BE FUNDED. 
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7 Especially Adapted to Use on Locomotive Front Ends, Roofing, Structural Iron or 
e Wood Work, Bridges, Tanks, Piling Under Fresh or Salt Water, etc. 

LZ IT IS FIRE, WATER, ACID, WORM, INSECT, AND BARNACLE PROOF. 
a SEND FOR QUANTITY PRICES, TESTIMONIALS, ETC. 
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Paint, in Winfield, Kan., 14 years ago, is still all 
right—both metal and wood. The best paint on | 
earth.”’—B. F. Wood, for seven years a member of | 


Shearer-Peters Pyro that would stand the combina 
tion of heat and steam such as our works are sub- 
jected to."—Wm. N. Morgan, Superintendent Crozer 
Iron Co. 


“Roofing covered with Shearer’s Patent Pyro | “We have never yet found any paint except the 


School Board. [Mr. Wood refers to any bank in 
Winfield. 


seuviaba eect sic" ‘THE SHRARER-PRTERS PAINT CO. 


ST. LOUIS, MO.—WITHCOMB & FLOTO, Mgrs. CINCINNATI, OHIO, U. S. A. 





‘ 










PEDRICK & AYER CO., Philadelphia, Pa. 
_ AR COMPRESSORS, 


Compressed Air Riveters, 
HOISTS, GRANES and other Tools. 


For Shop Yard and Foundry Use. 
OUR NEW LINE OF CASKEY PNEUMATIC RIVET 


ERS comprise several styles and sizes, and are adapted for 
any kind of work. These RIVETERS secure the maximum 
pressure on a rivet with as little weight in the machine as 
possible. They work rapidly, without jar or shock, and give 





X ® 










a uniform pressure on every rivet. 
Special Styles Built to Order. 


CASKEY PORTABLE E RIVETER. SEND FOR CATALOGLE. 


MANNING, MAXWELL & MOORE, :s«3tix: 


85-87-80 Liberty Street, (,,,Si.,.) New York. 
Pittsburgh Office: Park Building. Cleveland Office: 26 S. Water St. 





Chicago Office: 22-24-26 S. Canal St. 
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BLOW 
YOUR 


CUPOLA J rit 


With a 


Sturtevant Blower. 





Blower on Adjustable Bed. 


Exhaust Fans, 
Air Piping, 
Engines, Forges and 
Blower System of 





Biower on Adjustable Bed with Double Enclosed Engine. Heating and Ventilation. 


B. F. STURTEVANT GO., Works: BOSTON, Mass 


WAREROOMS: 34 Oliver St., Boston, Mass. 75 Queen Victoria St., London, E. C., Ene. 
131 Liberty St., New York, N. Y. 21 W. Nile St., Clasgow, Scotland. 
16 South Canal St., Chicago, Ill. 4 Neue Promenade, Berlin, Cermany. 
135 North Third St. Philadelphia, Pa 2 Kuneshoimstore, Stockhoim, Sweden. 








DODGE MAN’F’G. CO 
} s . 
ENGINEERS, FOUNDERS and MACHINISTS. 
AMERICAN SYSTEM ROPE TRANSMISSION. 


IRON CENTER, WOOD RIM 
OYNAMO PULLEYS. 


BREWERY MACHINERY 





INDEPENDENCE WOOD SPLIT PULLEYS. 


GRAIN ELEVATOR MACHINERY, 
Mitt SUPPLIES. 





SPLIT FRICTION CLUTCHES. 


COMPLETE ESTIMATES FURNISHED 


Misha waka, Ind. 


Branch Houses— New York, Boston, Chicago. SPROCKETS. 





ROPE WHEELS. 





The Encyclopedia of Founding and Dictionary of Foundry Terms 


Used in the practice ot molding. Together with a description of the tools, mechanical appliances, ma- 
terials, and methods employed to produce castings in all the useful metals and their alloys, including 
brass, bronze, steel, bell, iron and type founding, with many original mixtures of recognized value in the 
mechanic arts. Also aluminum, plating, gilding, silvering, dipping, lacquering, staining, bronzing, tin- 
ning, galvanizing, britannia ware, German silver, nickel, soldering, brazing, ores, smelting, refining, as- 
Saying, etc. By SIMPSON BOLLAND, author of “The Iron Founder,” “‘ The Iron Founder Supplement.” 
12mo.; cloth; sent postpaid on receipt of price, ... 2... ++ eee eee eee eee . $3.00 
THE IRON TRADE REVIEW CO., Chicago. Cleveland, Pittsbura. 
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THE AUTOMATIC .. . 


American Oil Gas [lachine 


GENERATES A PERFECT FUEL GAS from Crude Naphtha at 15 CENTS PER THOUSAND 
feet, which is unexcelled for all Heating Operations required in Mechanical Work. 


We manufacture an extensive line of 


eer 


Gas Blast Furnaces, Forges, Ovens, Retorts, Kilns, 
‘* Automatic Heating Machines,”’ 


and Positive Pressure Blowers, 


And make a specialty op Complete Factory Outfits, 


Including Gas Generators and Heating Devices of all kinds. 
Examinations and Experimental Work at our own expense. For Catalogues and further information, please address 


AMERICAN GAS FURNACE COMPANY, 


GAS ENGINEERS AND MANUFACTURERS, 





23 John Street, NEW YORK. 





A FEW REFERENCES : 


The Franklin Institute of Philadelphia. Medal. 


The S. S. White Dental Mfg. Co., Philadelphia, Pa. 


The Putnam Nail Co., Boston, Mass. 

The Pope Manufacturing Co., Hartford, Conn. 
Ihe Pope Tube Company, Hartford, Conn. 

Phe Crescent Watch Case Company, Newark, N. J. 
The Meriden Britannia Co. 

The U. S. Mints and Assay Offices (everywhere). 
The Woolwich Arsenal, England. 

McGill University, Montreal. 

Excelsior Needle Company, Torrington, Conn. 
The National Sewing Machine Co., Belvidere, I11. 


The Elgin National Watch Co., Elgin, Ill. 

The Sterling Cycle Works, Kenosha, Wis. 

Charles S. Platt, Gold and Silver Refiners, N. Y. City. 
The O’Hara Waltham Dial Co., Waltham, Mass. 

The American Bank Note Compary, New York 

The Bureau of Engraving and Printing, Washington. 
Stover Bicycle Mfg. Co., Freeport, Il. 

Ames & Frost Company, Chicago. 

Ledoux Chemical Laboratory, New York City. 

Baker & Co., Gold, Silver and Platinum Refiners, 
Columbia University, School of Mines. [Newark, N. J 
New York & Ohio Company, Lamp Works, Warren,O. 


American Institute highest awards, 4 Medals. 
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= A Dollar Saved —, 


isa dollar earned. Every good business man 
appreciates the truth of this old adage and is 
ready to take advantage of it whenever he can 
see a way. If you are not using cut gears 
about your machinery, whether the machines 
be large or small, write to us and we can put 
you in the way to make some of the afore- 


said dollars...... 


R. D. NUTTALL CO., 


Gear Cutters, 
ALLEGHENY, PA. 


Gears and Pinions 








hd: 
Y SPUR CEARS, We make Gears of Steel, Mallea 
i SPIRAL CEARS, ble Iron, Cast Iron, Brass and Raw- 
BEVEL CEARS, hide, and furnish them complete o1 


WORMS and RACKS. cut as desired. 
Gear Cutting of all Deseriptions. 


Material and workmanship the best. 
Write us for estimates and prices. 


THE VAN DORN & DUTTON CoO. 
1796 East Madison Ave., Cleveland, Ohio. 


THE HOOVEN, OWENS & RENTSCHLER CO.. Hamilton, O. 


Hamilton Corliss Engines. 
Engines for Rolling Millis 
Electric Railways and 
Electric Light. 














Engines of all Sizes and 
for all purposes. 





46 South Canal St., CaIcaco 
and 41 Cortlandt 8t., New Yorx. 
ewis Block, PrTTssvures, Pa. 
Room A, Laclede Building, Sr. Louis, Mo. 


Cc Cc. MOORE & CO., Sam Francisco. CAL. 
Hangers, Pulleys, Sprocket 


‘The 1. & E.Greenwald Co WANT F , | 
Wheels Chains Etc., Etc. 


Headquarters for Mill Gearing of | Position as traveling salesman 


ll kind 1 sizes. | . . 
peer oe anaag ems on |for machinery manufacturer. 
Steam Power Plants complete. : 













Engineers, 
Founders and Machinists. 





| 
| 
Steam Engines, Shafting, | 


S | Willing to accept moderate salary. 
= 720 East Pearl Street, | Familiar with beet sugar, rolling 
CINCINNATI, O. 





mill or hydraulic machinery. 


Pittsburg Feed Water Heaters and Purifiers, | Acaress, 


Schlieper Patents). 


Sweet's Steam Seperators, Ashton Pop Safety Valves, SALESMAN, 


and Steam Gauges, Bonar Ol! Filters, 
Bona Gauge Cocks, Steam Appliances of all Kinds. Care IRON TRADE REVIEW, 


JAMES* BONAR & CO., Carnegie Bidg., Pittsburg, Pa. CLEVELAND, o. 
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pO OOM OOO OO | PMU 
EVERYTHING IN RUBBER. ARE YOU INTERESTED) 


Our Automatic Wire Straightening and Cutting Machines are built i = 
Cleveland Too! & Supply Co., sizes from one sixteenth to three quarter inches diameter, the larger sizes be ing 
AGENTS 


capable of working many smaller sizes of wire. They are made in almost 
Boston Woven Hose & Rubber Co. 


any length of cut from 2 feet to 24 feet, and any machine will cut its length, r= 
Punches, Dies, Metal Stamping 
IN 





any shorter length. They will take the wire from the coil, Straighten it per. 
fectly at the rate of about go feet per minute and automatically cut it int 
lengths, with but very little attention. They have been the leading machines in = 
this country for the past twenty-five years; are built on honor, strong and & 





a 


E. KONICSLOW & BRO., 
310-312 Seneca St., Cleveland, O 


— 
‘ ss serviceable. They will save you mouey, and we shall be pleascd to hear 
orem. Ww SILVER, Sanur, == you. We make all kinds of wire machinery. car from = — 
Send sample or sketch for prices. Novelties | == e = 
and patented articles made by contract. =} 1 hy a 5. SHUSTER com PANY, = 
== Formerly Jonn Apt N, Rock St , New Haven, Conn, = 





a eee 
|e y ARMSTRONG MAN FG. CO: 
br » 3 








By Compression or Cold Swaging. 
Rodd wed Wine for Drawing Ferme | pe (egearsw’,) in ta 
8. W. GOODYEAR. 


Waterbury, Conn 





SKINNER CHUCKS. 


Ind dentand Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt. 
reversible jaws, Drill 
Chucks, aner Chucks 
and Face Plate Jaws. 
Send for Catalogue. 


SKINNER CHUCK CO. 


New Britain, Conn. 
Chas. H. Besley & Co., 10 N. Canal St., Chicago, Ill. New York Office, 139 Center Street. 





The well merited reputation attained by our goods is our guarantee of their superiority. If you 
BRAINARD MILLING MACHINES. cannot get them of your dealer send to us for catalogue and prices. y 
Standard,Universa!l 

( FOR ALL 


and Plain. STEEL STEEL 


e e 
ALSO 2 a 
LONG FEED MILLING e MACHINE ° 
is. e eB 
ot rvs BALLS $ BEARINGS. § BALLS 
Brainard Milling 
Machi . . , :; 
x * coma ge tan We are equipped to manufacture Balls in any quantity. Not 


12 So. Canal St., CHICAGO > > : ; 
St Clair St CLeverawp | tie cheapest, perhaps, but the best. 


THE W, P. DAVIS MACHINE CO. | The Cleveland Ball & Screw Co., 


ROCHESTER, N. Y., , Ue S. A. 
ARCADE. CLEVELAND, OHIO, U. S. A. 


The Iron Founder Supplement. 




















1. M. ALLEN, President. 
WM, B. FRANKLIN, Vice-President. 








F. B. ALLEN, Second Vice-President. 
A complete illustrated exposition of the 
art of casting in iron, comprising the erec- | 
tion an dmanagement of cupolas, reverber- 
a atory furnaces, blowers, dams, ladles, etc., 

BUILDERS OF * : . ° 
mixing cast iron, founding of chilled car 


FINE LATHES. From 10 to 30 meh swing. : S 
Send for Catalogue, wheels, malleable iron castings, foundry 
equipments and appliances, gear molding 


J. B. PIRRCE, Secretary and Treas. 








ting machines, molding machines, burning, 
When wri to advertisers chilling, softening, annealing, pouring and 
please mention The lron feeding, foundry materials, advanced 

molding, measurement of castings 
Trade Review. wrought iron, steel, etc. Also the found- 





ing of statues, the art of taking casts, 
IV A Fs pattern modeling, useful formulas and 
tables. By SIMPSON BOLLAND. [Iillustra- | 
FOR READY REFERENCE. | ted with over 200 engravings; 400 pages ; 
BURWELL & BRIGGS, General aguante, pent 2 
Sees Gens 4 se ae 6 + 6 es $2.50 Clark Bidg., 208 Superior St., Cleveland, O 








The Chicago, Milwaukee & St. Paul 
Railway Co. has just issued in convenient 
form, for household, library and school Sent postpaid on receipt of price by 
reference, an atlas of seven colored maps 
of the world, the United States and our H !. K. WOLCOTT, Special Agent, 32 and 33 Clark 
new possessions in the Atlantic and Pacific The Iron Trade Review Co. , Bidg., 208 Superior St., Cleveland, oO. 


Oceans, together with an amount of valua- - 
ble iadientation connected therewith—al] | CHICAGO. CANE ARD. ESE TENSNS. The consolidated Iron Trade 
up to date. This atlas will be sent free to A large and growing circulation Review and Industrial World— 
any address on receipt of six (6) cents in among machine shop and foun- the leading Machinery, Foundry 


t 
heey to Geo. H. Heafford, General Pas-| tv firms. has and Iron and Steel paper west of 


senger Agent, Old Colony Bldg., Chicago. THE IRON TRADE REVIEW |New York City. 





C.A. BURWELL, Chief rey ad 32 -— 33 Clark 
Bidg., 208 Superior St land, 


























THE IRON TRADE REVIEW. 





29 













Jane 8, 8, 1899 
~ SHEET COMMON 
BLACK PLATE SI SPECIAL 
BARS. hexagons, A//MRRE Cavanizea SHEETS. 
samou ae Analos. 1 fay | 4 a SNe Tin and 
BAR. | JALGTNANNAARNAY res Tere Plate 





AETNA-STANDARD IRON & STEEL CO., Bridgeport, O. 





Oglebay. Norton & Co., 
LAKE SUPERIOR IRON ORES. 
— AGENTS — 


The Spanish-American Iron Co., 
Santiago, Cuba. 
CLEVELAND. PHILADELPHIA. 


THE OHIO STEEL COMPANY, 


MANUFACTURERS OF 


Steel Rails, Billets, 


Sheet and Tin Plate Bars. 








FURNACES : Pittsburgh, Pa. 


STRIKES THE Center BECAUSE NOTHING BUT THE BEST MATERIAL IS USED 
“HONESTY IS THE BEST POLICY.” TO MAKE GOOD CAST- 
INGS, USE THE BEST IRONS. 


CLINTON AND HECTOR 


Inspected Foundry Irons 


{ SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
MANUFACTURED BY 

CLINTON IRON & STEEL CO. 

NEW YORK OFFICE: No. 15 Cortlandt St: 








Po Pine Sesrewe. oe 


a 


M.A. HANNA & C0. 


oe 
IRON ORE, 


PIG IRON AND COAL. | 




















CLEVELAND, OHIO. 


McKEEFREY & CO., 
——{ e 


PIG IRON, 
OVAL AND OOKE. 





LEETONIA, OHIO. 
IDANDUDODUAUADUADU AE AAAUOEDUAOEDOORONRUOED ADUAOOUOLT 
Drake, Bartow & Co. 


515-516 Perry-Pavne Buliding, 
CLEVELAND. 











STEEL MANUFACTURERS 
AND BORAX USERS: 


Iam Sole Agent for a P: apo oma ound equa | 
Borax in the Arts. Pri m or hunc red | 
Bora Correspon< ‘de ce solic cited 

D. 1. BACHMAN, | 
Sole Agent Sparger’s Patent Weldir ng Compound, | 


Drawer 771, ROANOKE. VA. 


to 
less than 





When writing to advertisers please 
mention The Iron Trade Review. 


CLEVELAND ROLLINC MILL CO., 


CLEVELAND, OHIO, 
—— MANUFACTURERS OF—— 
BESSEMER AND OPEN-HEARTH STEEL, 


| Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and ies. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Pla es, 
Galvanized and Black Sheet Iron and Steel Corrugated Iron R Roofing. 





HIGH GRADE MISSABE ORES. 


Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
OCLEBAY, NORTON & CO., Saies Agents - Cleveland, Ohio. 


EE. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 











Pickands, Mather & Co., 


IRON ORE, PIC IRON 
AND COAL --- 





CLEVELAND, OHIO. 





<u LCA, Why Use Expensive Oils? 


YOU WILL WANT MORE OF 





W 
a ees ‘ 
‘s 
«¢ cal 
x AFTER HAVING TRIED IT. 
- Costs Less than 2 Cents a Gallon. 
Not a vew article by any means I csn show that I am now sup 
r 4 : plying and have supplied some very good people for the past 14 years 
VBR 10 FULL DESCRIPTIVE CIRCULAR UPON REQUEST 
ICA A. F. BOETTCHER, 
EXTABLIRHED 1884. BRewlands, Pa. 
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Ae LIDGERWOOD 
STANDARD MOISTING ENGINEs 


PATENTED, 





is high in efficien- 
has an adjust- 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


Reading Crane & Hoist Wks.,|| ; . 


Reading, Pa. 


LINK-BELT - 


Elevators and) |--sea 
Conveyors, 


Malleable Buckets, Steel 
y Ash Cars, Shafting, Pul- 
J leys, Bearing, ca 
Sheaves, etc., 


Link-Belt Machinery Co. 





Machinists. ove 
CHICAGO, U.S. A. 


Link-Belt Engineering Co. | 





This is the latest 
addition to our line 
of Chain Blocks. It 


: le automatic 
brake sustaining 
the load at any 

oint of the lift,| as 

oists and lowers | S~ 
rapidly, and being 
light and compact, 
can easily be taken 
from place to place. 


Engineers, Founders, | 


Phila. and New York. | 






Are built to Gauge on the Duplicate Part System 
QUICK DELIVERY ASSURED, 


STANDARD © Cuality and duty, 


Steam and Electric 


N HOISTS. 
y LIDCERWOOD MFC. Co., 
96 LIBERTY STREET, NEW YORK. 


Cleveland, 
Boston, 


Chicago, 


Portland, Ore. Philadet 


New Orient 


THE BUCYRUS COMPANY, _ 


DBSIGNERS AND BUILDERS OF 





Dredges, Steam Shovels, Excavating Machinery, Steam ang 

E | Electric and Locomotive Cranes, Centrifugal Pumps, with 

2 | Simple, Compound or Triple Expansion Engines, Pile Drivers 
Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, Wis. 


*HIGH+SPEEDS- 
*ELECTRIC*STEAM*HAND> 

ANES 
FR FOR HANDLING 


COAL ORE 


THE BROWN HoISTING AND CONVEYING MACHINE Co CLEVELAND, oO. 
NEW YORK 26 CORTLANDT ST+LONDON 39 VICTORIA ST. Sw, 





























The Chemical Analyses of tron, $4.00. 














ae 


Pig Casting Machines. 


HEYL & PATTERSON, Engineers and Contractors, Pittsburg, Pa. 


COMPLETE INSTALLATIONS, GUARANTEED RESULTS. 





BOCES 44444888 








‘ 
m\\) 
fr 






p NOEL, 


ea ie 


sarge 





== WIRE CABLE 
9 CONVEYORS. 


- 


THE JEFFREY MFG. CO, *' DEY STREET, 


NEW YORK, 


Columbus, Ohio. 


— i age 
Sleel ood Coal Cat i 


& 


BCRANES 


Eleertic and 
Hand Power. 


Engines, 
Boilers. 
== Derricks, 

| Ore & Coal 
Buckets, 


Clam Shell Buckets, Stone Quarrv Ma- 
chinery and Car Unloaders. 








EXCELSIOR IRON WORKS CO., cievelana, ohio, 


ENCINEERS FOUNDERS MACHINISTS. 








iT PAYS 
To advertise in the Iron Trade Review. 





is an increasingly valuable medium, 
through which to sell ee 
to machine shop and foundries 


The Iron Trade Review 
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PERFORATED METALS. 


’ R: 
® ol ’ g155HopPO ons els gs?” BAP 'g1° 46 on o® 
LARGE AWD is JRIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


THE ROBERT AITCHISON. 
METAL CO., 


als 


Z 
“*. PERFORAT *% of 
co call 








STEEL CONSTRUCTION 


IN ALL BRANCHES. 


BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Roof Frames and Trusses. 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFC. CO., P'TTS8UR¢, 


ROBINS 
BELT CONVEYORS 


are the best for handling 


ORE, COAL, COKE 
AND LIMESTONE. 


Cut shows Belt Con: eyor used to carry 
limestone from crusher at N. J. Zinc Co., 
Franklin Furnace, N. J 

Catalogue mailed on application 


Robins Conveying Belt Co., 
147-149 Cedar St. NEW YO!K 
MT 





. 


VUUDOVEAROOREUEAODADEOEUGEEEOUEN UCHR ERORROGREU EE EAE RAO AEC EAU UEEEE 


F | 








Gas Heating - - 
Gas Puddling 

Open Hearth - - 
Crucible - 
Tube - - 














Alex Laughlin & Co., Pittsburg, Pa. 
- And Artificial Gas 
Seen) > Mills tee! and 
a Tube Works. 
parrWE GUARANTEE to place all Plants erected by us in successful operation. 
(B. & O. System.) 
Depot foot of So. Water St. | - 
City Office 241 Superior St. | Arrive. | Depart 
Wheeling & Chicago........ %9:25 P M| t7:25 AM 
Akron, Canton & Chicago.......| “8:05 A M/*10:00 Pw 
Akron, Canton & Wheeling (|“10:20AM/ %3:30 P & 


Description for Rolling 

, The Cleveland Terminal & Valley R. R. Co 
HORSE AND MULE JEWELRY. , 

Valley Jetn. & Way Stations..| 6:25 P m| *7:25 4 ¥ 

Akron, Canton & Chicago S05 aM) 645 PM 





Akron, Canton & Marietta ...| t2:10 P m/f1r:00 AM 
Pittsburg, Washington, I) C ,| | 
ft SS eee "10:30 A M| “3:25 PM 
All tags and labels on genuine Covert Snaps, | 
Webb Goods, Rope Goods and Chain Goods b ar tDaily except Sunday. *Daily. Pullman's Pal 


the above Trade Mark 


COVERT MFG. CO., West Troy, N.Y., U.S.A. 


ace Vestibule sleening cars between Cleveland 
and Chicago, also Wascington, Balto and Phila- 
delphia, 





CREMER & BICKNELL, . . Chemists and Metaliurgists, . . 24 Superior St 


Analytical ana Testing Laboratory 

Reports on chemical and metallurgical processes Analyses of ores, metals, fuels, railroad and 
foundry supplies, etc. Assaying—Gold, silver, copper ores. Mechanical Tests of tron Sieei,etc. Our 
Testing Machine has been standardized by Insp. of Ordnance, U.S A., for use on government, work 


, Cleveland, 0. 








Le Chatelier’s 


PYROMETER 


For measuring temperatures between 
oand agoo° F 


Recommended by the Highest Authorities. 


Successfully used in establishments 
for the manufacture of 


Gas, Chamotte, 
Chemicals, Cement, 
Sugar, Accumulators, 


Incandescent Lamps, 

Stone Ware, Cartridges and Ammunition, 
Porcelain, Glass, 

Iron and Stee!, Malieabie tron. 


Also by Boiler Inspectors, Schools and Colleges, 
for hardening and annealing steel iu oll 


Terra Cotta 


foundries, etc. 


VULCAN MFC. CO., Ltd., 
Pittsburg, Pa. 
Station D. 





SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and iron Bulidings for Rolling 
Mills, Tin Plate Piants, Steel Works, Foundries, 
Factories. Roof Trusses, Girders, Columns, Beams, 
Corrugated Iron, Etc. 

Main Office and Works: 
48th Street and A.V, Ry., PITTSBURG, PA. 
Branch Offices : 
1214 Betz Building, pepea em, Pa. 
45 Broadway, New York, N. Y. 
228 Lumber Exchange, Minneapolis, Minn. 
1243 Marquette Building, Chicago, Ii 








FRASER & CHALMERS, 


149 Fulton St., Chicago, Ill. 


Perforated 
Metals 


A SPECIALTY) 







| Samples on 


request 





Comet Adjustable Rock Crushers, 
Mining Machinery, Stamp Milis, 
Smeliters, Hoisting Engines. 
BOLE MAKERS OF RIEDLER PIMPS. 





OUR 


Pressure Filters 


For Boiler Service 
keep the sediment and mud 


out of the boilers. 


THE WE FU GO COMPANY, 
Smith and Augusta Streets, 
CINCINNATI, 0. 


PENTRAL ¢ 





LECTROTYPE 


HAL oxo ENGRAVING 
: yarp ST. LEVELAND ¢ 0. 
aetatretin }000 ENGRAVING c 


ta, ELECTROTYPING 
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THE “CLEARFIELD” FIRE BRICK 
MANUFACTURED BY 
THE CLEARFIELD FIRE BRICK CO., Limited 
Office and Worke at CLEARFIELD, PA. 
Room 305 Ferauson Bida., Pittsburg, Pa., John Richardson. Agent 





DOVER FIRE BRICK CO..,' 


MANUFACTURERS OF 


Fire Brick. 


Furnace, Mill and Special Shape 
Office, 44 Mercantile Bank Bidg.., 
CLEVELAND, OHIO 





For All 


FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


518 Chamber of Commerce, CHICACO, ILL. 


FEtwa Fire Brick GomPANyY, 


Manaufacturers of the Celebrated 


AETNA HIGH GRADE FIRE BRICK, 


Office and Works : OAK HILL, OHIO. 


FOUNDRY MOLDINC 
. . MACHINES... 


Stripping Plate Machines Operated by Steam 
or Compressed Air. 














Our new air power vibrator machine gives all the 
advantages of stripping plate work, without the cost 
of stripping plates. 

Write us about low cost of pattern installation. 
Wood or metal patterns used. 


THE TABOR MFG. CO., Elizabeth, N. J. 


Millett’s Patent Portable 


Core Oven 


All complete and ready to put the fire in 
No one who makes small cores 
can afford to be withoutit. . . 


DOUBLE DOORS. 
One closing the oven when the other is open 
Saves Fuel, Saves Time. 


Send for Circular. 


MILLETT CORE OVEN CO., Brightwood, Mass. 


The Core Ovens may be seen in the sample rooms of 
The S. Obermayer Co., either in Cincinnati or Chicago. 
J. W. Paxson & Co., Philadelphia. Pa 














ae 


5. OBERMAYER 
COMPANY, ever 


Chicago, It. 
MANUFACTURERS OF 


Larimer, Pa, 
Foundry Faeings, 
Foundry Supplies, 
Foundry Equipments. 


IMPORTERS AND REFINERS 


East India Plumbago, Silver Leads 
and Graphite. 
Estimates given on complete Brass @ Iron 


e Foundries. Send for Catalogue No. 26. 
naaemnenesinmnenae 


Fire Brick, | 
Cupola Blocks, 
Molding Sand and 
Ceneral Foundry 
Supplies 


OF THE HICHEST CRADE ONLY. 








THE GARDEN CITY SAND CO., 


1201-1202-1203 Security Bidg., Chicago, 


‘Royal Star” and “ Sclote Star” 
High Grade FIRE BRICK. 


Best for Rolling Mills, 
Blast Furnaces, Foundries 
ete. High grade Plastic and 
Flint Clays for all refractory 
purposes at favorable prices 


The Scioto STAR Fire 
Brick Works. 


PORTSMOUTH 
OHIO. 





TROYAL STAR | 


Send for 
Catalogue 


Established 
1871 


Incorporated 
1876. 





Holmes, Strachan & Co., 


Manufacturers and Shippers 
Best made for Malleable 






Steel Rolling Mill Furnaces 
4 Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH 





LATEST AND BEST. Selling Agents 


FOR 


BES.Crs 


Brass Founders 
asks ar 
THE 
er &. Obermayer Ce. 
All Right Cincinnati 
and Chicago. 
7 1. W. Paxson Ce. 
Are Prices. Philadelphia, 
Pa. 


Send for cata- 
logue if inter- 
eat 


Patent No. 580,205. 





J. h MeCormach Co. 


BE SURE YOU GET TME RIB. Pittsburgh,Pa 








BRASS FOUNDERS’ SUPPLY CO., Newark, N. J. 





(Blake Pattern 


THE FARRELL “cre isd roc 
--- CRUSHER. 


STANDARD OF THE WORLD. 
Farrel Foundry and Machine Co., 
EARLE C. BACON, Engineer, 
Havemever Bida., NEW YORK. 
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On 


_ COCHRAN, President. 
. Ms WURTZ, Secretary. 


3,500 Acres of Coal. 
5,000 Tons Daily Capacity. 


YOUCHIOCHENY COAL 


For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. 


Quality and prompt attention to shipments insure us the preference. 


Ceneral Office, 
DAWSON, FAYETTE co., PA. 





. R. LAUGHRREY, Treasurer. 
. 8. NEWMEVER, Manager. 


WASHINGTON GOAL & GOKE CO. 


350 Individual! Coal and Coke Cars. 


COKINC COAL 


For Bee Hive or By-Product Ovens. 


Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 


Sales Office, Pittsbura, Pa.. 


N. P. HYNDMAN, Sales Agent. 








7 


“geen” Pilot Wheel Hand Miller 





Constructed on Generally Approved Lines, 
but Distinctively Exclusive in its 


PILOT WHEEL CARRIAGE PEED, ‘ccs, ror 


Long Stroke, Quick Return, 
and for Milling ‘** Spots.” 


UNIVERSALLY ADJUSTABLE SPINDLE BOXES. 


Spindle may be kept in original alignment.) 
---~-Q—- 


We also have a new line of SENSITIVE DRILLS.!I to6 
Spindle, and further, make PUNCH PRESS 
SQUARING SHEARS, SHAPERS, «!so 

FOX UNIVERSAL TRIMMERS. 


313 N. Front St., 


et rrnests ROK MACHINE CO. 


Air Compressors 


| for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists 
and Pneumatic work generally. 


| Pressure Pumps 





for Cotton Oi] Mills and Cotton Com- 
pressors. 


Steam Pumps, 


Single and Duplex, of all sizes and for all 
purposes. 


’; Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED 


HALL STEAM PUMP COMPANY. Pittsburg, Pa. 


ee 








Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Prescott Steam Pump Co., 


MILWAUKEE, WIS. 








BRASS Finisneas J.J.RYAN & CO. 


3 = tir a Ea a 1a Copebue — iE — 1 @iebla!_t-cos 
Best Bronze, Babbitt Metals, Brass and Alaminum S4ST!NSS 











VIATHAN 


‘Belting 


Is the strongest, 
runs the most even- 
y and best adapted 

or Cotton, Woolen, 
Saw and Planin 







Mills, Brick anc 
Tile Works and 
Heavy Driving 
Generally. 


MAIN 
BELTING 
Co. 


1219-1235 Carpenter 
Street, 


PHILADELPHIA. 
120 Pearl Street, 
BOSTON. 
55 & 57 Market St., 
CHICAGO. 



















Cleveland, Lorain & Wheeling 


Railroad Company. 


Time Table effective May 15th, 1898 


Cleveland Depot: Foot of South Water Street 
Elyria Depot: Huron St., West Side. 


South Bound. Central Standard. North Bound 


1s 13 11 Lorain Branch 12 4 16 
P.M. | P.M. | A.M. |LV. ar.| a.m.| a.m.| Pom 
| 4:25 | 2:25 | 6:27 |Lorain ......... 9:15 [11:35 | 7:30 
4:40 | 2:30 | 6:44 |Elyria......... | 9:00 [Ansar | 7:16 
4:56 | 2:55 | 7:04 |Grafton........) 8:43 [1107 | 6:58 
5:15 | 3:12 | 7:23 | Lester... ...... | S25 \10c50 | 6:40 
5 3 I Main Line | 2 4 | 6 
5:30 2:25 | 7:20 |Cleveland.....| 8:30 [11:50 | 7:15 
5:47 | 2:41 | 7:36 |Brooklyn .....) 8:14 |11:34 | J:01 
6:42 | 3:26 | 8:22 |Lester...........) 7:29 |n0:49 | 6:19 
6:52 | 3:35 | &30 |Medina 7:16 |10:37 | 6:07 
7:05 | 3:46 | 8:41 |Chippewa La) 7:04 | 10:26 | 5:55 
7:20 | 4:01 | &56 |Sterling........| 6:48 |1o:12 | 5:40 
| 8:09 | 4:46 | 9:45 |Massillon....| 6:00 23 | 4tS4 


8:55 | 5:31 |10:34 [Canal Dover.| 5:11 :36 | 4:10 
g:02 | 5:38 [10:41 |New Rhilade| 5:04 | 5:28 | 4:03 
9:20 66:05 | 11:25 Uhrichsville| 4:45 | 810 | 3:45 





eaunee | &10 | 1:30 [Bridgeport cxveees| G05 | 1240 
speouannt 8:25 |...++-+-| Bellaire . GED bncccsdes 
P.M. P.M i P.M. |AR. LV.) A.M.| A.M.| P.M 


No. 9 leaves Lorain 9:50 a.m., Elyria ro:os, Graf 
ton 10:21; arrives Lester Junction lo:40 No. 10 
leaves Lester Junction 3:25 p.m., Grafton 3:42, Ely 
ria 3:57; arrive Lorain at 4:10 p.m 

Trains 1, 2, 5 and 6 daily between Cleveland and 
Urichsville. All other trains daily except Sun 
days Electric cars between Bridgeport and 
Wheeling, and Bridgeport and Martins Ferry and 
Bellaire. Consult agents for general information 
as to the best routes and passenger rates to all 
points M. G. CARREL, G. P. A., 

Hickox Bidg., Cleveland, O 
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BUYERS’ DIRECTORY. 





Air Compressors— 
Edw. P. Allis Co., Milwaukee, Wis. 
Rand Drill Co., Chicago, Ill. 
The Lane & Bodley Co., Cincinnati, O. 
Clayton Air Compressor Works, New York. 
a Drill Co., New York. 
Hall Steam Pump Co., Pittsburg, Pa. 


ir Lift Pumps— 
a -* Air Compressor Works, New York. 


* The Ingersoll-Sergeant Drill Co., New York. 


Analytical Chemists— 
a & MacKenzie, Chicago, Il. 
: £ Ramee, Coe 

The Robert W. Hunt & Co., Chicago, Ill. 

Benedict Crowell, Cleveland, O. 

ohn T. Jones & Co., Chicago, Ill. 
. Blodgett Britton & Co., Warrenton, Va. 

Cremer & Bicknell, Cleveland. O. 


Anneali Boxes— 
Meehan 
Ohio. 


Anti-Friction Metai— 


Cc. H, Besly & Co., ar: x 


Vabbitt Metai— 
C. H. Besly & Co.. Chicago, I! 
Swarts Metal Refining Co., Chicago. Il. 
Perfect Lubricating M.tal Co. Cincinnati, ©. 
Merchant & Co., Inc.. Philadelphia, Pa. 
Lorain Foundry Co., Lorain, O. 


Balls— 
Cleveland Ball & Screw Co., Cleveland, O. 


Bar Iron and Steel— 


tandard Iron & Steel Co., Bridgeport, O. 


tna-S' 
ees uiler Co., Cleveland, O. 


oe ee 

c. H. y & Co., Chicago, Ill. 

Swarts Metal Refining Co., Chicago, Il. — 
Perfect Lubricating Metal Co., Cincinnati, O 
Merchant & Co., Inc., Philadelphia, Pa. 

F. R. Phillips Sons’ Co., Philadelphia, Pa. 


Bellows— 
The S. Obermayer Co., Cincinnati, O. 


Belting— 
i. Besly & Co., Chi , Til. 
The Chicago Rawhide Mfg. Co., Chicago, I11. 
The Gandy Belting Co., Baltimore Md. 
Cleveland Tool & upply Co., Cleveland, O. 
Main Belting Co., Ph elphia, Pa. 


Relt Conveyors. = 
Robins Conveying Belt Co., New York City. 


elt Lacing— 
The Bristol Co., Waterbury, Conn. 


Blacksmith and Carriage Suppli«-— 
C. H. Besly & Co., Chicago, Ill. 

Black Lead— 
The S. Obermayer Co., Cincinnati, O. 


B'ast Furnace Machinery— 
Excelsior Iron Works Co., Cleveland, O. 


Blast Furnace a . a 
rise Boiler Co., Youngstown, O. : 
pe Boiler & Construction Co., Lowellville 


Ohio. 
The Wm. B. Pollock Co., Youngstown, 0 


Riter-Conley Mfg. Co., Pittsburg, Pa. : 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
Blowers— 


B. F. Sturtevant Co., Boston, Mass 
American Gas Furnace Co., New York City. 


Blowing Engines— : 
Southwark Foundry & Machine Co., 

phia, Pa. 

Boilers and Boller Attachments— 
The Wm. B. Pollock Co., Youngstown, O. 
Cahall Sales Department, Pittsburg, Pa. 
En rise Boiler Co., Youngstown, O. 

ward P. Allis Co,, Milwaukee, Wis. 


Hooven, Owens & Rentschler Co., Hamilton, O. 


Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O 


Meehan Boiler & Construction Co., Lowellville, 


Ohio. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, I!1. 
Excelsior Iron Works Co., Cleveland, O. 
James Bonar & Co., Pittsburgh, Pa. 
W. P. Davis Mach'ne Co., Rochester, N. Y. 


Boiler Cleaners— : 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


Boller Covering— 
Cc. H. Besly & Co., Chicago, Il. 


Boiler Compounds— 
The Ironsides Company, Columbus, O. 
Boller Fronts and Fittings— 
The Lane & Bodley Co., Cincinnati, O. 
Playford Stoker Co., Cleveland, O. 
oiler Tubes— 
8. Fix Sons, Cleveland, O, 
National Tube Works Co., McKeesport, Pa. 
Shelby Steel Tube Co., Cleveland, O., 


Soller Tube Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 


Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 


jler & Construction Co., Lowellville. 


Philadel- 


Boring and Turning Mills— 
H. Bickford, Lakeport, N. H. 
U. Baird Machinery Co., Pittsburg, Pa. 

— & Harris Machine Tool Co., Springfield, 
ass. 


Brass Castings— 
J.J. Ryan & Co., Chicago, Ill. 


Brass Founders Supplies— 
The S Obermayer Co.. Cincinnati O 
Lorain Foundry Co., Lorain, O. 


=. 
Shiffier Bridge Co., Pittsburg. 


Suildings (Steel Frame,)— 
Shiffler Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Buckets and Derricks— 
Excelsior I1on Works Co., Cleveland, O. 


Car Unleaders— 
Excelsior Iron Works Co., Cleveland, O. 


Carrying Tongs— 
Vulcan Mfg. Co., Pittsburg, Pa. 


Castings— 
Seaman-Sleeth Co., Pittsburg, Pa. 
Lane & Bodley Co. Cincinnati, O. 
Hooven, Owens & Rentschler €o., Hamilton, O. 
W. A. Jones Foundry Co., Chicago, Ill. 
Brass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton. O. 
Riveiside Foundry Co., Cleveland, O. 
Wheeling Mold & Foundry Co., Wheeling, W. 
Va. 
Lorain Foundry Cr., Lorain, O. 
Castings (Aluninum)— 
J. J. Ryan & Co., Chicago, Il. 


Oaatines (Heaas)- 
J. J. Ryan & Co., Chicago, I1!. 
Lorain Foundry Co Lorain. O 


Castings (Brouze)— 
1. J. Ryan & Co., Chicago, II. 
Lorain Foundry Co., Lorain, O 


Castings (Malleabl: )— 
Acme Malleable Iron Works, Buffalo, N. Y. 


Cement 
The Brier Hill Iron & Coal Co., Youngstown, O. 
Garden City Sand Co., Chicago, II. 


Chain Holistse— 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Reading Crane & Hoist Works, Reading, Pa 


Chain Belting— 

a & Patterson, Pittsburg, Pa. 

Je a . Co., Columbus, O. 
Link-Belt achinery Co , Chicago, Ill. 

The Aultman Co., Canton, O. 

Sprocket Chain Mfg. Co., Detroit, Mich. 
Channelers— 

The Ingersoll-Sergeant Drill Co., New York. 
Charcoai—(Lump, powdered, granulated)— 

The S. Obermayer Co., Cincinnati, O. 
Chemistse— 

Dickman & MacKenzie, Chicago, Il. 

FP. A. Emmerton, Cleveland, O. 

O. Textor, Cleveland, oO. 

The R. W. Hunt & Co., Chicago, III. 

Benedict Crowell, Cleveland, O. 

John T. Jones & Co., Chicago, IIl. 

J. Blodgett Britton & Co., Warrenton, Va. 

Cremer & Bicknell, Cleveland, O. 

We Fu Go Co., Cincinnati, O. 


Chitled and ‘aod BRolls— 
Wm. Tod & Co . Youngstown, O 
Seaman, Sleeth Co., Pittsburg, Pa. 
Riverside Foundry Co., Cleveland, O. 
Tottea & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
F.R Phillips Sons’ Co., Philadelphia, Pa 
Lorain Foundry Co:, Lorain, O 
Chacks— 
Skinner Chuck Co., New Britain, Conn. 
Coal Cutters— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 
Coal Screens— 
Rob’t. Aitchinson Per. Metal Co., Chicago, I11. 
ee & King Per. Co., Chicago, Il. 
Jeffrey Mfg. Co., Columbus, O. 
The Aultman Co., Canton, O. 
‘oal and Coke— 
Forster, Waterbury & Co., Chi » Til. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Washington Coal and Coke Co., Pittsburg, Pa. 
Pickands, Mather & Co., Cleveland, O. 
Coat Han«ling Machinery. 
Robins Conveying Belt Co., New York City. 


Coal Mining Machinery— 
Jeffrey Mfg. Co., Columbus, O. 





Webster Camp & Lane Machine Co., Akron, O. 


| Conveyors— 
Jeffrey Mfg. Co., Columbus,O. 
Heyl & Patterson, ey ay Pa. 
Link-Belt Machinery Co., C icago, Ill. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, 0. 
Webster Camp & Latie Machine Co., Akron, O. 
Robins Conveying Belt Co., New York City. 


_ Comparometers— 


Vulcan Mfg. Co., Pittsburg, Pa. 
Compressed Air Shop Tools— 
Clayton Air Compressor Works, New York City. 
Rand Drill Co., Chicago, Ill. 
The In ll-Sergeant Drill Co., New York. 
Q & CCo., Chicago, Il. 


American Pueumatic Tool Co., New York City. 











Compression Couplings— 
The Aultman Co., Canton, 0. 
Geo. B. Sennett Co., Youngstown, Ohio. 


Contractors for Cleaning Boilerg— 
Union Boiler Tube Cleaner Co., Pittsburg Pa 


Core Ovens— 
Millett Core Oven Co., Brightwood, Mass 


Jorrugated Iron— 
Berger Mfg. Co., Canton, O. 
Aitna-Standard Iron & Steel Co,, Bridgeport,o 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, 0. 
Marion Steam Shovel Co., Marion, 0, 
Edwin Harrington, Son & Co., Philadelphia 
Reading Crane & Hoist Works, Reading Pa. 
The Bucyru us Co., South Milwaukee, Wig.” 

rown Hoisting and Conveyi 

Cleveland, Ohio. _—— ae o 
Excelsior Iron Works Co., Cleveland, 0, 
Manning, Maxwell & Moore, New York City 


Crucibles— 
The S. Obermayer Co., Cincinnati, O. 


Cupolas— 
The 8. Obermayer Co., Cincinnati, 0, 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Dies— 
Danielson Machine & Tool Co., Cleveland, 0, 


7 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


Drill Grinders— 
J Wendell Cole, Columbus, oO. 


Dril) Presses— 
W. P. Davis Machine Co., Rochester, N y. 
C. YW. Besly & Co., Chicago, ill. 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co., Philadelphia. 
Fox Machine Co., Grand Rapids, Mich. 
Bickford Drill & Tool Co., Cincinnati, O. 
Cleveland Tool & Surv co., Cleveland, O, 
a & Harris Machine Tool Co., Springfield 
ass. 
Manning, Maxwell & Moore, New York City 
Danielson Machine & Tool Co., Cleveland, 0. 


Drop Forgings— 
Wyman & Gordon, Worcester, Mass. 


Drop Pressea— 
Bertsch & Co., Cambridge City, Ind. 
Cc. FR. Besly & Co., Chicago mit 
Fox Machine Co.,, Grand Rapids, Mich. 
E. Konigslow & Bro., Cleveland, 0. 
Danielson Machine & Tool Co., Cleveland, 0. 


Drop Hammers— 
Baush & Harris Machine Tool Co., Springfield 
Mass. 
Dry Kilns— 
B. F. Sturtevant Co., Boston. 


Dynamos— 
Jeffrey Mfg. Co., Columbus, O. 


Eave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 


Elevators— 
The Lane & Bodley Co., Cincinnati, 0. 


Elevating and Conveying Machinery— 
Heyl & Patterson, Pittsburg, Pa. 
e my . Co., Columbus, O. 
ink-Belt achinery Co., Chicago, Ill. 
Lidgerwood Mfg. Co., New York City. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster Camp & Lane Machine Co., Akron, 0* 
Sprocket Chain Mfg. Co., Detroit, Mich. 
Robins Conveying Belt Co., New York City. 
Excelsior Iron Works Co., Cleveland, O. 


Emery and Corundum Wheels— 
C. H. Besley & Co , Chicago, Il. 
J. Wendeli cole Columbus and Chicago. 
Northampton Emery Wheel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland. 0, 
W. P. Davis Machine Co., Rochester, N. Y.$ 


Emery Wheel Machinery— 
J. Wendell Cole, M. KE, Columbus, O., or Chi- 


Cage, Til. 
. H. Besly & Co., oe. Til. 
aaa Emery eel Co., Chicago, Il. 
Cleveland Tool & Supply Co., Cleveland, O 


Engineers and OContractors-- 
Hey! & Patterson, Pittsburg, Pa 
a Boiler & Construction Co., Lowellville 
°o. 
E. KE. Erickson, Pittsburg, Pa. 
Benedict Crowell, Cleveland, O. 
John T. Jones & Co., Chicago, I1!. 
Riter-ConleyMfg. Co., Pittsburg, Pa. 
leffrey Mfg. Co., Columbus, O. 
Alex Laughlin & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, O. 
James Bonar & Co., Pittsburg, Pa. 


Engine Packing— 
Jenkins Bros., New York City. 
C. H. Besly & Co., Chicago, Il. 


Kngineers’ Supplies— 
C. H. Besly & Co., Chicago, III. 
Jenkins Bros., New York City. 


Engine Lathes— 
U. Baird Machinery Co., Pittsburg, Pa. 


Engines (Oil)— 
The Aultman Co., Canton, O. 


Engines (Rtaqm— 
W. P. Davis Machine Co., Rochester, N. Y. 











June I, 1899 


THE IRON TRADE REVIEW. 








———$—$$—$—$—$—$s 
wa. Tod & Oe Go, Boston Mass. 

. Sturtevan : 

P pdward P. Allis Co., Milwaukee, Wis 


Co., Ham- 


B. 
= —. Owens 
ios, Bodley Co.; Cincinnati, O. 
Lase © an Canton, oO. 
= B. Sennett Co., Youngstown, Ohio. 


Geo. ., Cincinnati, O. 
1.& &. Greenwald Ko. Cfachine Co., Akron, O. 


‘t LCs iron and Steel Foundry Co., 
Pi , a 1 
Chalmers, Chicago, Ill. 


Prathwark Foundry & Machine Co., Philadel- 


Paes Bonat & Co., Pittsburg, Pa. 
engravers ectrotypers— 
Central cuetye & Engraving Co., Cleveland, 
© ational Engraving Co., Cleveland, O., 


Heating Apparatus— 
B. F. Sturtevant Co., Boston, Mass. 


. American cit 
Gas Furnace Co., New York City. 
B. F. Sturtevant Co., Boston, Mass. 
Feed Water Heaters and Purifiers— 
bef Bierce & Smith-Vaile Co., Dayton, O. 
Stilwjsou Safety Boiler Works, Philadelphia, Pa. 
ames Bonar & Co., Pittsburg, Pa. 
He Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


Files, Makers of— 
C. H. Besly & Co., Chicago, Ill. 


Fire Brickand Olay— 
¥. Rose, Sharon, Pa. 
nion Mining Co., Mt.Savage, Md. 
Clearfield Fire Brick Co., Clearfield, 
Dover Fire Brick Co., Cleveland. Pa. 
F. B. Stevens, Detroit, Mich. 
The &. Obermayer Co., Cincinnati. O. 
Fire Product Co., Chicago, Il. 
Seloto Star Fire Brick Works. Portsmouth, ©. 
Kent Fire Brick Works, Portsmouth O. 
re Brick Co., South Webster, O. 


a ty Sand Co., Chicago, Ill. 


Fire Proof Uovering— 
C. H. Besly & Co., Chicago, Ill. 


lexible Shafts— 
"ike Boiler Tube Cleaner Co., Pittsburg, Pa. 


Flue Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


Foot and Power Lathes— 
U. Baird Machinery Co,, etcbans. Pa. 
Edwin Harrington Son & Co., Philadelphia, Pa 


foundries— 
Wm. Tod & Co., Youngstown, O. 
Co., Pittsburg, Pa. 
The Lane & Bodley Co., Cincinnati, O. — 
, Owens & Rentschler Co., Hamilton, oO. 
“W. A. Jones oem Co., Chicago. 
fetrey, Mfg. Co., Columbus. O. 
A Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
“Riverside Foundry Co., Cleveland, O. 
£1. & E. Greenwald Co., Cincinnatt, O. 
(Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Excelsior Iron Works Co., Cleveland, O. 


Foundry Equipmentse— 
The S. Obermayer Co., Cincinnati, O. 


Brick Co., Clearfield, Pa. 
The Ohio Sand Co., Conneaut, O. 
Co., Mt. Savage, Md. 
Dover Fire-Brick Co., Cleveland, O. 


Cleveland Facing Mill Co., Cleveland. O. 
(|The 8S. Obermayer Co., Cincinnati, O. 
Garden City Sand Co., Chicago, I1l. 
Chicago Fire Clay Product Co., Chicago, II. 
OBrass Founders’ Supply Co., Newark, N. J. 
Vulcan Mfg. Co., Pittsburg, Pa. 
|§Scioto Star Fire Brick Works, Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth, O. 
Webster Fire Brick Co., South Webster, O. 
tua Fire Brick Co., Oak Hill, O. 
. V. Rose, Sharon, Pa. 

Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Chicago, Ill. 
Newport Sand Bank Co., Newport, Ky. 

Foundry Facings— 
The 8. Obermayer Co. 


Cincinnati, O. 
Cleveland Facing Mill 


Co., Cleveland, O. 
Forgings— 

Cleveland City Forge & Iron Co., Cleveland, O. 
Bethlehem Iron Co., South Bethlehem, Pa. 
Breeburn Steel Co., Braeburn, Pa. 
Wyman & Gordon, Worchester, Mass. 
Friction Metal— 

C. H. Besly & Co., Chicago, Ill. 

Swarts Metal Refinin -, Chicago, Ill. 

Perfect Lubricating Metal Co., Cincinnati, O. 

Merchant & Co., Inc., Philadelphia, Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 
Furnaces— 

Playford Stoker Co., Cleveland, O. 
Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
tay Pe 

- 8. Rockwell & Co., New York City. 

American Gas Furnace Co., New York City. 
Galvanized Iron— 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Galvanizers—- 

Atna-Standard Iron & Steel Co., Bridgeport, O. 
Apollo Iron & Steel Co., Pittsburg, Pa. 





Galvanizing Pote— 
The Wm. B. Pollock Co., Youngstown, O. 


Gas Burners— 
nm Gas Furnace Co., New York City. 


Gas Furnaces— 
American Gas Furnace Co., New York City. © 


Gauge Cocks— 
James Bonar & Co., Pittsburg, Pa. 
Gearing. 


I. & RF. Greenwald Co., Cincinnati, O. 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 


Gear Uutting— 
The R. D. Nuttall Co., Allegheny. Pa 
Brainard Milling Machine Co., Hyde Park, Mass. 
The Van Dorn & Dutton Co., Cleveland, O. 


Gear Cutters— 
Brainard Milling Mechine Co., Hyde Park, Mass. 


Gear Lubricants— 
The Ironsides Company, Columbus, O. 


Grease— 
A. F. Boettcher, Rowlands, Pa. 


Grindstones— 
C. H. Besly & Co., Chicago, Il. 
Graphite Pai nt— 
Jos. Dixon Crucible Co., Jersey City N. }., 
Grate Bars— 
Geo. B. Sennett Co., Youngstown, Ohio. 


Gray Iron ~ 

W. A. Jones Foun oer Chicago, Il. 

The Lane & Bodlev Co.. Cincinnat!, 0 

Brass Founders’ Supply Co., Newark, N. J. 
Gack Saws— 

Millers Falls Co., New York City. 

Q & C Co., Chicago, Ill. 
Aangers— 

EK. A. Delano, Chicago, I!1. 

Dodge Mig. Co., Mishawaka, Ind 

The Aultman Co., Canton, O. 

Jones & Laughlins, Ltd., Pittsburg. Pa. 

I. & E. Greenwald Co., Cincinnati, O 
Harness Snaps— 

Covert Mfg. Co., West Troy, N. ¥ 
Hoistsa— 

Edwin Harrington Son & Co., Philadelphia. 

Reading Crane & Hoist Works, Reading, Pa 

The Lane & Bodley Co., Cincinnati, C. 

The Aultman Co., Canton, O. 

Lidgerwood Mfg. Co., New York City. 
Heaters and Paritiers - 

Harrison Safety Boiler Works, Philadelphia 

Stilwell-Bierce & Smith-Vaile Co., Dayto 0. 

{eames Bonar & Co., Pittsburg, Pa. 

e Fu Go Co., Cincinnati, O. 

Austin Separator Co., Detroit, Mich. 
Heating and Ventilating Apparatus 

B. F. Sturtevant Co.. Boston. 


Geavy Hardware— 
C. H. Besly & Co.. Chicago, I! 
Parkhurst & Wilkinson Co., Chicago, Il. 


Hoisting Engines— 

The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. 
The Lane & Bodiley Co., Cincinnati, O. 
Lidgerwood Mfg. Co.. New York Cit. 
The Aultman Co., Canton, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
Excelsior Iron Works Co., Cleveland, O 


Goisting Machinery— 

Link-Belt Machinery Co., Chicago, Il. 

Reading Crane & Hoist Works, Reading, Pa. 

7 fg. Co., Columbus, O. 

e Lane Bodley Co., Cincinnati, 0. 

Excelsior Iron Works Co., Cleveland, O. 
| }Rarl C. Bacon, New York city 

Lidgerwood Mfg. Co.. New Vork City. 

Heyl & Patterson, littsburg, Pa. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 

Webster, Camp & Lane Machine Co., Akron, O. 

Robins Conveying Belt Machine Co , New York 
City. 
Horse Shoes— 

Phoenix Horse Shoe Co., Joliett, Ml. 
Hotels— 

United States Hotel Co., Cleveland, O. 
Hydraulic Machinery— 

Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Impulse Cleaners— 

Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 
Ingot Molds— 
“Lorain Foundry Co., Lovain, O. 
injectors— 

C. H. Besly & Co., Chicago, I! 

Manning, Maxwell & Moore, New York City. 

James Bonar & Co., Pittsburg, Pa. 
Insurance Uompantes— 

Hartford Steam Boiler I. & I. Co., Hartford, Ct. 
{ron Buildings— 

Shiffier Bridge Co.. Pittsburg, Pa. 

Riter-Conley Co., Pittsburg, Pa. 
Iron Nails and Steel— 

Bethlehem Iron Co., South Bethlehem, Pa 

Cc. H. Besly & Co., Chicago, Ill. 

E. H. Stroud & Co., Chicago, Ill. 

Parkhurst & Wilkinson Co., Chicago, I1l. 
Iron and Steel Roofing— 

Berger Mfg. Co., Canton, O. 

Atna-Standard Iron & Steel Co., Bridgeport, O. 
Iron Ore— 
Lake Superior Consolidated Iron Mines New 
York City, N. Y. 

Oplebey. Norton & Co., Cleveland, O. 

A. nna & Co., Cleveland, O. 
Drake Bartow & Co.,Cleveland, O. 
Pickands. Mather & Co., Cleveland, O. 








ng 
? eport, N. H 
Cc. H. Besly & Co., Chicago, Ill. 
The F. B. Shuster Co., New Haven, Conn. 
U. Baird Machinery Co., Pittsburg, Pa. 
Fox Machine Co., Grand Rapids, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 
The Armstrong Mfg. Co. Bridgeport, Conn. 
Bickford Dril) & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supply Co., Cleveland, 0. 
Brainard Milling Machine Co., Hyde Park, Mass. 
— & Harris Machine Tool Co., Springfield, 
ass. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 
Cleveland Ball & Screw Co., Cleveland, VU. 
W. P. Davis Machine Co., Rochester, N. Y. 
Link Belting— 
The Je Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Ghicago, Ill. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Ladles— 
The S. Obermayer Co., Cincinnati, O. 
Lathesa— 
W. P. Davis Machine Co., Rochester, N. Y, 
U. Baird Machinery Co., Pittsburg. Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning Maxwell & Moore, New York City. 
Lubricators— 
A. F. Boettcher, Rowlands, Pa. 


Machinery Name Plates— 
August Becker, Boston, Mass. 
Machinists’ Tool« and fovpplia— 
W. P. Davis Machine Co., Rochester, N. Y. 
H. Bickford, Lak rt, N. H. 
C. H. Besly & Co., Chicago, Ill. 
U. Baird Machin Co., Pittsburg, Pa. 
Bertsch & Co.. Cambridge City, Ind. 
Fox Machine Co., Grand Rapids, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 
Bickford Drill & Tool Co., Cincinnati, O 
Parkhurst & Wilkinson Co., Chicago, III. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland fool & Supply Co., Cleveland, O. 
Baush & Harris Machine Tool Co., Springfield, 
Mass 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City 
Machin« Screws— 
C. H. Besly & Co. Chicago. Ill 
Machine Shops«- 
The R. D. Nuttall Co., Allegheny, Pa 
The Lane & Bodlev Co.. Cincinnati, O 
H, A. Streeter, Chicago, Il. 
Machinery and Tov! steel— 
C. H. Besley & Co., Chicago, Ill. 
Breeburn Steel Co., Breeburn, Pa 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Sanderson Bros. Steel Co., Cleveland, O. 
ae H. White, Chicago, I! 
orris & Bailey Steel Co., Pittsburg, Pa 


Magnesia rey 
Cc. H. Besly & Co., Chicago, Ill 
Malleable Cast! ngs— 
Acme Malleable Iron Works, Buffalo, N. Y. 
Mauufacturing Chemists. 
We Fu Go Co., Cincinnati, O. 
Manufactured tron & steei— 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mill Co., Cleveland, O. 
Aitua-Standard Iron & Steel Co., Bridgeport, O. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, rl. 
Ohio Steel Co., Youngstown, O. 
Metal Beari 
C. H. Besly & Co., Chicago, III. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelshia, Pa. 
Swarts Metal Refining Co., Chicago, Ills. 
F. R. Phillips’ Sons Co., Philadelphia, Pa. 
Witting Maocntace-~- 
W. P. Davis Machine Co., Rochester, N. ¥ 
U. Baird ye Co., Pittsburg, Pa. 
Fox Machine Co., Grand Rapids, Mich. 
Brainard Milling Machine Co., Hyde Park, Mass. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, NewYrok City. 
Miuing Machinery— 
C. H. Besly & Co., Chicago, Ill. 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon. New York City. 
The Lane & Bodley Co., Cincinnati, O. 
Jeffrey Mfg. Co., Columbus, O. 
Lidgerwood Mfg. Co., New York City. 
Wm. Cramp & Sons, Philadelphia, Pa. 
The Bucyrus Co., South Milwaukee, Wis. 
Marion Steam Shovel Co., Marion, O. . 
Webster, Camp & Lane Machine Co., Akron, O. 
Fraser & Chalmers, Chicago, Ill. 
Robins Conveying Belt Co., New York City 
Excelsior Iron Works Co., Cleveland, O. 
Mine Pumps 
F. M. Prescott Steam Pump Co.,Milwaukee, Wis, 
Molding Machines— 
Tabor Mfg. Co., Elizabeth, N. J. 
Molding Sand— 
Ohio Sand Co., Conneaut. U. 
F. B. Stevens, Detroit, Mich. 
8. Obermayer Co., Cincinnati, O 
Garden City Sand Co., Chicago, Ll! 
Newport Sand Bank Co., Newport, Ky, 
Molders’ Tools— 
The S. Obermayer Co., Cincinnati, O. 
Name Plates— 
August Becker, Boston, Mass. 
Nickel Plating Outfite— 
Northampton Emery Wheel Co., Chicago, Il!. 
Nuts and Bolts 
Upson Nut Co., Cleveland, O. 
Oilless Bearings— 
C. H. Besly & Co., Chicago, Ill. 
Ol Burners— 
W. 8. Rockwell & Co., New York City. 


iron Worki 
H. Bickford 
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American Gas Furnace Co., New York City. 
Oll Cups — 
Cc. H. Besly & Co Chicago, Ill 
ames Bonar & Co., Pittsburg, Pa 
Oil. Filters— 
James Bonar & Co., Pittsburg, Pa. 
Ol Pumps— 
Cc. H. Besly & Co. Chicago, [1]. 
Oil Separators— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich, 
Ore Urushers— 
The Edward I Allis Co., Milwaukee, Wis. 
may Mfg. Co., Columbus, O. 
he Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill, 
Ore Screens— 
Rob’t Aitchison Per. Metal Co., Chicago, III. 
Harrington & King Per. Co., Chicago, Ill. 
The Aultman Co., Canton, rey 
Fraser & Chalmers, Chicago, Ill. 
Packing - 
Cc. H. Besly & Co. Chicago I1l. 
Jenkins Bros., New York City 
Pains— 
Iron Clad Paint Co., Cleveland, O. 
Jos. Dixon Crucible Co., Jersey City. N. J 
Standard Paint Co., New Vork. City. 
The Shearer-Peters Paint Co., Cincinnati, O 
Pattern Work» 
Gobeille Pattern Co. Cleveland O. 


Pertorates Shor BWetai— 


Harrington & King Perforating Co., Chicago, I) 
Aitchison Perforated Metal Co., Chicago, Mt. 
Fraser & Chalmers, Chicago, Il. 
Pig Iron— 
inton Iron & Stee! Co., Pittsburg. 
Forster, Waterbury & Co. Chicago, Ill. 
Bourne-Fuller Co. Cleveland, O. 
M. A. Hanna & Co.. Clevelana, O 
E. H. Stroud & Co., Chicago, Ill. 
F. B. Stevens, Detroit, —, 
McKeefrey & Co., Leetonia, O. 
Superior harcoal Iron Co., Grand Regite, Mich 
Spearman Iron Co. Sh-rpsville, P 
The Brier Hill Coal & Iron Co., Veoasstews, oO. 
Pickands, Mather & Co, Cleveland, oO. 
Pipe Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
Pipe Covering — 
C. H. Besly & Co., Chicago, Ill. 
enkins Bros., New York 
Pipe Cutting and Threading Machines— 
The Armstrong Mfg. Co., Bridgeport, Conn 
ners 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati. O. 
Danielson Machine & Tool Co., Cleveland, O 
Manning, Maxwéll & Moore, New York City. 
* ri i 
nterprise Boiler Co., Youngstown, O. 
Plumbago— 
The S. Obermayer Co., Cincinnati, O. 
Plumbers’ and Gas Fitters’ Supplies— 
C. H. Besly & Co., Chicago, Il. 
Pneumatic Appliances— 
Clayton Air Compressor Works, New York. 
Pneumatic Tools — 
American Pneumatic Tool Co., New York City 
Q & C Co., Chicago. Ill. 


Portable Forge— 

C. H. Besly & Co., Chicago, Il. 

B. F. Sturtevant Co., Boston, Mass. 

Vulcan Mfg. Co., Pittsburg, Pa. 
Power Drop Hammers— 

Baush & Harris Machine Tool Co., Springfield 
Mass. 
Power Presses— 

Bertsch & Co., Cambrid - Coy Ind. 

Fox Machine Co., Grand Rapids, Mich. 

E. Konigsiow & Bro. Cleveland, O. 

Danielson Machine & Tool Co., Cleveland, O. 
Power Transmission - 1 

= eng Mfg. <P Columbus, O. 

e Lane Bodley Co., Cincinnati, O. 

E. A. Delano, Chicago. nl 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 

I. & E. Greenwald Co., Cincinnati, oO. 


Preasea— 

Bertsch & Co., Cambridge Cry, Ind, 

C.F Besly & Co. Chicago. I 

E. Konigslow & Bro. Chnciand, oO. 

Danielson Machine & Tool Co., Cleveland, O. 
Pressure Gauger— 

The Bristol Co.. Waterbury, Conn. 

James Bonar & Co., Pittsburg, Pa. 
Pulleys— 

W. A. Jones Foundry Co., Chicago, Ill. 

ane Lane & Bodley Co., Cincinnati, oO. 

EK. A. Delano, Chicago, i. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

effrey Mfg. Co., Columbus, O. 

ones & Laughlins, Lid., Pittsburg, Pa 

I. & E. Greenwald Co., Cincinnati, oO. 
Pum pe (sta a) 

The Kdward P. Allis Co.. Milwaukee, Wis 

Stilwell-Bierce & Smith-Vaile Co., Dayton,”. 

Blakeslee Mfg. Co., Pu Quoin, III, 

Fred M. Prescott Steam Pump Co., Milwaukee 


Wis. 
Hall Steam Pump Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 


EB. Konigsiow & Bro. Cleveland, O. 
Pyrometers— 

Edward Brown, Philadelphia, Pa. 

Vulcan Mfg. Co., Pittsburg, Pa. 
Rallway Supplics— 

Cleveland City Forge & Iron Co., Cleveland, O. 

Garden City Sand Co., Chicago, Til. 
Rivetse— 

Champion Rivet Co.. Cleveland, O. 

onse & a oo Ltd. Pittsburg, Pa. 
Riveted Steel Pipe— 

The Wm. B. Pollock Co. Youngstown, O. 

k Drills— 


Bead Drill aah , Chicago : 
e In rt» Detit Co., New York. 
Rolling Mi! Mill Machinery. aa < 

Totten & pices Iron and Steel Foundry Co., 
a 

F.R. P illip s’ Sons Co., Philadelphia, Pa. 
Kooin— 

Shiffer Bridge Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
Ssauc aud Onitt rae ee 

Seaman, Sleeth Co., Pittsburg, Pa 
Saws - 

Peter Gerlach & Co., Cleveland, O. 
Screens tur Voal wre, Ktc. 

Robt. Aitchison Perforated. Metal Co., Chicago, 

Hartington & a Stee Perforating Co., Chicago. 

i ffrey Mfg. Co., Columbus, O. 

he Aultman Co., Canton, O. 

Fraser & Chalmers, Chicago, Til. 
sere wa— 

C. H. Besly & Co., Chicago, ry 

Upson Nut Co., Cleveland, O 

Chicago Screw Co. Chicago, I) 
Screw Machines— 

Cleveland Ball & Screw Co., Cleveland, O. 
Seamless Tubes— 

Shelby Steel Tube Co., Cleveland, O. 
Separators— 

Harrison Safety Boiler Works, Philadelphia, Pa. 

Austin Separator Co., Detroit, Mich. 
Shafting— 

The Lane & Bodley Co.. Cincinnati, O. 

RK. A. Delano, Chicago, 

Dodge Mfg. Co., Mishawaka, Ind. 

Fitzsimmons & Co., Cleveland, O. 

The Aultman Co., Canton, oO. 

Jeffrey Mfg. Co. Columbus, O 

Jones & Laughlins, Ltd., Fhisbere, Pa 

I. & E. Greenwald Co., Cincinnati, oO. 
shapers— 

W. P. Davis Machiné Co., Rochester, N. Y. 

Baush & Harris Machine Tool Co., Springfield, 
Mass. 

Fox Machine Co., Grand Rapids, Mich. 
Shearing aud Pancotug Machiuery - 

Bertsch & Co., Cambrid ige City, Ind. 

Fox Machine Co.. Gran Rapids, Mich 

Danielson Machine & fool Co., Cleveland, O. 


Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, O. 
Aftna-Standard Iron & Steel Co., Bridgeport, oO. 
E. H. Stroud & Co., Chicago, Il. 
Ship Yards— 
Wm. Cramp & Sons, Philadelphia, Pa. 
Special Machinery— 
Edwin Harrington Son & Co., Philadelphia 
& C Co., Chicago, Ill. 
he Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
E. Konigsiow & Bro. Cleveland. O. 
Wheeling Mold & Foundry Co., Wheeling, W. Va. 
Danielson Machine & Tool Co., Cleveland, O 
Stand Pipes — 
The Wm. B. Pollock Co., Youngstown, O. 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & [nsurarce 
Co., Hartford. Conn. 
Steam Pipe and Boller Covering— 
Cc. H. Besly & Co.. Chicago I11. 
Steam Packing— 
Cc. H. Besly & Co., Chicago, Ill. 
Steam Pumps— 
Hall Steam Pump Co., Pittsburg, Pa. 
Stilwell-Bierce & Smith-Vail Co., Dayton, O. 
Blakeslee Mfg. Co., Du Quoin, III. 
Fred. M. Prescott Steam Pump Co., Milwaukee, 
Wis. 
Edw. P. Allis Co., Milwaukee, Wis 
Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 
ames Bonar & Co., Pittsburg, Pa. 
Steam Separators— 
James Bonar & Co., Pittsburg, Pa. 
Steam Shovels and tereviges— 
Marion Steam Shovel Co.. Marion, 0 
The Bucyrus Co., South Milwaukee, Wis 
Steam Specta't'es— 
C HH. Bealy & Co. Chicago. Tl. 
James Bonar & Co., Pittsburg, Pa 
Steel.. 
Otis Steel Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, Il. 
Breburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Stee! Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Sanderson Bros. Steel Co., Cleveland, O. 
Byron H. White, Chicago, III. 
Steel Ralls— 
Cleveland Ball & Screw Co., Cleveland, O 
Stee! Castings— 
Otis Stee! Co., Cleveland, O. 
Q & C Co., Chicago, Ml. 
Steel Plants— 
The Wm. B. Pollock Co., Youngstown, O. 
The Riter-Conley Co., Pittsburg, Pa. 
Stedl Blooms and Billets — 
Cleveland Rolling Mill Co., Cleveland. 
Bethlehem Iron Co., South Bethlehem, Pa 
Ohio Steel Co,, Youngstown, Ohio. 
The Lorain Steel Co., Lorain, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 
Steel Stamps ana Stenctis— 
. H. Fleharty & Co., Cleveland, O. 
Steel Tabes— 
Shelby Steel Tube Co., Cleveland, O. 
Stokers— 
Playford Stoker Co., Cleveland, O. 
Tanks— 
Enterprise BoilerCo., Youngstown, O 
Meehan Boiler& Construction Co., Lowellville 
Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co . Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Tank Cars— 
The Wm. B. Pollock Co., Youngstown, O 
Tin and Terne Plates— 





EK. H. Stroud & Co., Chicago, Ill. 
American Tin Plate Company, Chicago, Ill. 





—————<_—_>= 
rin Plate Machinery. 
‘otten & Ho I 
Pittabure a gg Irom and Steel Foundry *o., 
R. Phillips* So 
Ah Ps" Sons Co., Philadelphia, Pe. 
C. H. Besly & Co., Chicago, Il, 
Breeburn Steel Co.. Breburn, Pa. 
Crescent Steel Co., Pittsburg, = 
“ ed ~~ Co. ret anetg, Pa 
nderson Bros. Steel Co 
Transmission Mac hinery— leveland, ° 
Heyl & Patterson, or 
Link-Belt Machine "Ghicago m1. 
ae _— ae _ Gincinnat 0. 
ones Foundr achi cago 
effrey Mfg. Co., Colu mbus, O a vill 
ge Mfg. Co. oe ee gg ind. 
nee ‘Aultman Co., , Canton, O. 
rown Hoisting and Co 
Cleveland) pow g nveying Machine Co, 


National Tube Works, McKeesport, 
Shelby Steel Tube Co , Cleveland, oO. ~. 
eee 
Un Boil 
. hem ll Cleaner Co., Pittsburg, Pa, 
S. Fix Sons. Cleveland, O. 
Tumbling Mills— 
The S. Obermayer Co., Cincinnati, 0. 
Tarnbackien.— 
Cleveland City For Iro % 
Twist Drilis mY we & Irom Co., Cleveland, 0. 
Cc. A. Beslv & Co., Chica, TH, 
Twist Drill Cases— = 
Vulcan Mfg. Co., Pittsburg, Pa. 
Valves— 
Cc. H. Bosty & Co.. Chicage, Tl. 
Jenkins Bros... New Vort City 
Manning, Maxwell & Moore, Sew York City, 
James Bonar & Co , Pittsburg, Pa. 
Veutiiating Fans 
B. F. Sturtevant Co., Boston Mass. 
Vi-ea— 
Massey Vise Co., Chicago, Ill. 
Wa er Softening Plaut«— 
We Fu Go Co., Cincinnati, O. 
Wire Coat ng. 
The Ironsides Company, Columb 
Wire Filler — = 
The Ironsides Company, Columbus, O. 
Wire Machinery— 
} ag A F. B. Shuster Co., New Haven, Conn. 
W. Goodyear, Waterbury, Conn. 
Wire Nai's—- 
Cleveland ngiios 1 Mill Co., Cleveland, O. 
Wire Kope Coating 
The Ironsides Company, Columbus, O 
Wire Rope Filling. 
The ~—— Company, Columbus, O. 
Wood Pulle 
Dodge Mfg. Co., Mishawaka, Ind. 
Wrousht ri — 
National Tube Works. McKeesport, Pa. 


Alphabetical List of Advertisers, 


The star (*) indicates that the adv. appears alter- 
nate weeks ; the dagger (f) once a month; the 
double dagger (f) once im three weeks: the 
parallel (j) three times out of four. 














PAGE 
Acme Malleable Iron Works......... sueviunimamiale 2 
4itna-Standard Iron & Steel Co.. svoveccoceqents IE 
Aitna Fire Brick Co... cccctess 9P 
Aitchison, Rob’t, Perforated Metal C Co... ne | | 
Allis & Co., Edward P.. ecccreccccescsencccsccesccsessih OD 
tAmerican Gas Furnace Co.. pespapopenenesqqesstutii: sa 
*American Pneumatic Tool Co... deniesititetidinedaaaeae 
American Tin Plate Company... sumnanniemmnenienari 
Apollolron & Steel Co.. soceneerontegthnnsieninmnn 
Armstrong Bros. Tool Diccscesseccienesamee 
Armstrong Mfg. Co eT 
BD Ga cctepees ptcratecmviscenneeteeael 2 


Austin Separator Co... 
Bacon, Harrie +........00....... 
Bachman, D. I......... . = : sienna 
Baird Machinery Co.........00...cccceecseeeesersessenneeensees 
Baush & Harris Machine Tool Co... ‘ 
Ree comme 
*Berger Mig. Co... aengeanenneeseescocssestasnynaigiiains 
*Bertsch & Co. pumneenisamanenant 

Besly & Co., Chas. H.. 
Bethlehem [ron Co........ PE 
*Bickford Drill & TOO] CO... coonahedeipint 
| EE a wel 
Blakeslee Mfg. Co... exbacensq. aileieeunnenieadianal 
Oe : 

Bonar & Co apenas... peommnnpennscet 

Bourne-Fuller Co . senscesteere 
Breeburn Steel Co.. 

Brainard Milling Machine Co 
Brass Founders’ Supply Co... 
Brier Hill Iron & Coal Co.. 
Bebstel Co... TRG. ccccccsccccccss 
Britton & Co., J, BIO Zett .....0000...000 
*Brown, Edward - 
Brown Hoisting and Conveying Machine Co... 30 
BUCITUD CO. ... cccccosecccccce sec ccceccscscscocccscscccssseoocesees » 
Cahall Sales Department... ° 
Central Electrotype & Engraving C ‘Co. 
*Champion Rivet Co... 

Chicago Fire Clay Product Co........... 
Chicago & Northwestern Ry. saqesenesneneneaion 
Chicago Press Clipping Bureau. eecccscocvcossnes Sp 
*Chicago Rawhide Mfg. Co cccctessovcccnsnecssonsens 
CHICAS BETSW OO...corccscrecccsciccessevccecqeocccssecocscosbess I 
Clayton Air Compressor Works ...............00sss00 2 
Clearfield Fire Brick Co... ncatpesenetiniennstianti 
Cleveland Ball & Screw Co__ ancient 28 
Cleveland City Forge & Iron Co.......66. cccccccseeene TF 
tCleveland Facing Mill Co....... RRR = 
Cleveland Rolling Mill Co... ecsceqecevcoceneseesee 3 
Cleveland Tool & Sup ply © Co. socscnsccnscecessiele 
Clinton Iron & Steel canbriccnasinn cial a) 
*C. M. & St. P. cheatin namamme same ° - 
Cole, J. Wendell eceensqpocenstes 

Covert Mfg. Co.. .. 
Cramp & Sons, Wm....... 
Cremer & Bicknell........... 
Crescent Steel Co 
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const omnine 2 & Tool Co.... 


wep Davis Machine Co.. 


EB. A...-- 
MacKenzie. 
Dien & Crucible Co..... 


Fr 
Gandy 
Garden 








Ger 2... NORE TARTS 4 


Ss. W.. 
Goodyenta C Co., I. & E.. 
Hall Steam rae Co.. 
Hanna se. 5 
ie a Safety Boiler Works... 
ry Steam Boiler Insp. & Ins 
1 & Patterson ..............0eeeeree- 


Strachan & Co.............+ 
Ho ——y , Owens & Rentschler Co.. 


Hunt Robt. oan - “ savesoasumeageieiainnaventintneiiegmenens 


Illinois Centra 






a King “Perforating Co........ sie aisle 


fagergll serge D eee 


Iron Clad fmt C Co... 
Ironsides Co...... 
peioey | Mf, 4, Co... 


Co., John T........ Y 
ones CO J 60.1) dry& Machine Co., ‘Ww. 


Jones & Laughlins, Ltd................... 


a be Fire Brick Works............... _ 
Konigslow & Bro., Eu...scmssseesoveve os sereceesnenesenes 


lle Steel Co 
eee or Consolidated Iron Mi 


nes.. 





ne& Bil csndarsceccumssscevccesencensoncsquavessoesooonsemte 
Laughlin & Ce as Sees ot 


Lidge ecktneryG Co... Rene 
Lorain Foundry Co te 
Lorain Steel Co...... 0000+... 

Lusch, H. B.....-000-.....0000+ pasoumeeneeete 
Main Belting Co...........00+...00000 iat 
Manning, Maxwell & Moore .... 
Marion team ne Co.. 





sor ice Sensiroction liccdsdenaeiani 
ITD ocicnieininesenenencevees iuntaunaenditiamedin 
Millers Falls Co.. pstbanduadetoemaeeennenantinitnaane 


Millett Core Oven Co.. 
Modern Machinery 


Scan 8S. & Co 
Oniebay, Norton & Co... 


Ohio Steel Co... 
Otis Steel Co 
?Parkhurst & Wilkinson Co........ 
Perfect Lubricating Metal Co... 
Phillips’ Sons Co., F. R - 





i aatiatidectenesnennenns suiliiasiichsiiliaiiiaal 


Pheenix Horse Shoe Co................ ame pup ciebeieentty 


Pickands, Mather & Co....... 
Plavford Stoker Co. 
Pollock, The Wm. B. Co. wtentenas 
Prescott Steam —* incsrissaiehe 
Q&CCo... : wien 

Rand Drill Co.. 
Reading Crane & Hoist Works . 


eee 


Riverside Poundey ci Co.. ane 
Robins Conveying Belt Co : 
*Rockwell & Co., W. 8......ceccc-seee 








Ryan, J.J. & Co.......... ae FB Min 
SD AD. WORSE OD... .cccccvcccccsccccccescesccceseen 
Seaman, Sleeth Co.. pnenetatumennioneiat 


Fennett Co., Geo. - 


Scioto Star Fire Brick Works. Bevcenmessernnen ee 3 


{Sharon Fire Brick Works.. 
Sheaier-Peters Paint Co 
Shelby Steel Tube Co.. 
Shiffer BridgeCo.. .. 


Shuster, The F. B., Co................... 





REE AEE LET AOE TEI 


Southwark Foundry and Machine Co................ 2 


Spearman Iron Ei cnennednetonnssistenmnetinsbeouiengtimiabdeinen 


Stevens, F B................... eerreree 
Stilwell-Bierce & Smith-Vaile Co.. 
eam RE Rea 


Stroud & Co., REREAD 


Sturtevant o., B. F... 
*Superior Charcoal Iron ‘Co. 


Swarts Metal Refining Co............. ieiadinoanianciele 
SR SRS co aE eR ae , 





Totten & Hogg Iron and Steel Foundry Co. = 


Union Mining Co.......... a 
Union Boiler ube Cleaner Co.. 


United States Hotel Co............. Soden ae 
eC A AR a ENTER 


Vulcan Mfg. Co........ 
Washington Coal and Coke Co.. 


Webster, same & Lane Machine 8 short 


Webster Fire 
SS Renae eee 


rick Co 


Wheeling a & Foun pombe Co O seve ihe 


White, B 
Wyman Seiea. 


eoeeeeeeee 


eeeeseress 





‘| SOUTH AND SOUTHEAST. 


BRABURN STEEL COMPANY, Braeburn, Pa. ee 


MANUFACTURERS OF Wm. Metcalf 
FINE TOOL STEEL AND FORGINGS. ALSO SPRING  |,°R*s,Meteslf, 
HAMMER, AND MACHINERY STEEL OF HIGH =|. Kelly, 
QUALITY. FINE OPEN-HEARTH STEEL. ; 


MORE WEAR from your tools 
-oeeeee-Almost no STEEL EXPENSE 
NO TROUBLE 








» Be gage t nee the SANDERSON BROS. STEEL CO. 
steel in the market.” Cleveland Warehouse, 97 Water St. 


A 
\ 


‘ " ¥ = —3 ry’ v, | ’ ¥ y 
ee CRESCENT STEEL CoO. 
wew york FITTSBURGH, PA, °*® 285 Lian s7 


LUMI 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL CRADES FOR ALL PURPOSES. 


BYRON HE. WEI T's, 


Western Selling Agent. 








OFFICE anD WAREHOUSE: 68 and 70 South Canal St., Chicago. 


PSS Se ee Ee ER 
¥ /LLLIT i” ) ee ae 





—_ a cn ae 1455 
Rae : 
; aR 
= ay 70 $0. CABAL ST. CH 


ix veer : 





BYRON H. WHITE. Western Editing _ 


68-70 South Cana! St., Chicago. 








BYRON H. WHITE, Western Selling Agent, CHICACO. 
LLU TT 
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Don’t Waste Money in Your Pattern Shop. 4 


‘ THE GOBEILLE PATTERN CO.., Cleveland. 


ai tata hy dedi didh iach edad dd 


BIG FOUR ROUTE The Chemical Analysis of Iron. 
A Complete Account ofall the best-known 

Methods for the Analysis of Iron, Steel, 
| Pig Iron, Iron Ore, Lime-stone, Slag, 
ae = Clay, Sand, Coal, Coke, and Furnace 
eC Hi Ic yay = O | and Producer Gas. By ANDREW ALEX- 
ANDER Biarr. New (Third) Edition. 

To | Iustrated. 8vo. Half Morocco, $4. 

| The reputation which this book has won for it 











The Popular Line. 


Indianapolis, patt-Ty 5 38 G ny - 
; r . | Third Bdition 
Cincinnati, Sent postpaid on receipt of price by 
Louisville | THE IRON TRADE REVIEW CO., 


27 Vincent St., Cleveland, O. 
AND ALL POINTS d cent St., (levers 





PETER GERLACH & CO., 


MAKERS OF 
The scenic line to Saws,, Teels and Machinery. 
WASHINGTON, via C. & O. Ry. Office and Warerooms, 28 Columbus &t. 


The direct line to ASHEVILLE, N. C. Factories on Columbus, Winter and Leonard Bis. 








J. C. TUCKER, @.N.A.. 234 Clark St.. CHICAGO. Cleveland, Ohio, U. 8. A. 
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ABBITT METALS 


All standard and special grades. 
In sectional molds or bars. 


me. MERCHANT & GO., Inc. su: 


Wrtte us for prices always. It will pay you. 


























Eddy Dynamo Electro-Plating Machines 


—— FOR —— 


BIGYGLE PLATING PLANTS. 





NORTHAMPTON EMERY WHEEL CO../20,S. Canal St., Chicago, Ill. 


EXCLUSIVE WESTERN SELLING AGENTS. 





National 
[ ngraving (. 





204. Superior St 
CLEVELAND, 
OHIO. 





Advertisers*;who ‘keep everlastingly at it” win success. 
That is the testimony of the shrewdest and livest of them. 
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IRON AND STEEL MARKETS, 


IRON O1 ORE. 
(On Lake Erie docks.) 
Special low-phosphorus hard Ore, 









No.1 Specular, Bessemer... $3 $4.30 
No. 1 Bessemer hematite... oom 
Hematites No. 1 non-Bessemer... we be 
Nor. Specular, non-Bessemer... cove 2 oa ts 
ES SUE Pcecoccsenecencncstiececesnneesssanes 2.50@ ~ 
Pic IRON. 
eeeranaeD «6 (ft. o. b. aa 
No. 1 Strong Foundry... $16 7 $16 6 
No. 2 Strong Foundry........................ 161 = h 
Gray Forge, red short........................ 15 25@1 & 
Gray Forge, neutral.. ecesevevsccveduens 4 
No. 1 American Scotch... creeesrerseeees 16-7) m ‘s 
No. 2 American Scotch................. 15 1§@1 & 
Lake Superior Charcoal..................... 17 18 bc) 
i | : 
0.1 Foundry $16 2 
No. 2 Foundry.... 15 SG i8 75 
oe Oe a 14 75@ 15 co 
arm Biast Charcoal... - 18 00@ 1000 
Cold Blast Charcoal.............. 34 2 
CHICAGO : 


Lake Superior Charcoal..............ccccc0. 
Local Coke Foundry No. r...... 

Local Coke Foundry No. 2...... 
Local Coke Foundry No. $....cccccecccccsee TA 








Local Scotch Foundry No. Rctcsomesichel 15 

Local Scotch Foundry No. 2............0.. 15 

Local Scotch Foundry No. 3.......06.cc00.. 14 
Southern Coke No. 1....ccccescsesseseeeseeeeene 16 
Southern Coke No. 2.........sseseeceossseeveee 15 25 
Southern Coke No. §..........cecsesceeeseereens 14 75 
Southern No. 1 BOlt....cercccccccpeceeseeeeeam 1S 
Southern No. 2 SOft......0...cccereseseseneee 15 
Southern Silveries ........ anarwe 15 
Jackson Co. Silveries..... sececeees aoe 37 

Cn EDUMINE DPM. Beccsvccccesscsveteccensecsess ectesel 
Ohio Strong Softeners... ay 
Alabama Car Wheel.. coe secceccssceses 27 
SS EEE nn 15 

Coke Bessemer... - . 15 

CINCINNATI ( orted by Regers, Brown & Co.) 

Southern Coke No. 1, Foundry............ $14 75@ 15 25 


Southern Coke No. 2 and No. 1 Soft. 14 25@ 147 
Hanging Rock Charcoal! No. 1, Fdy..... 17 co@ 18 00 
Tennessee Charcoal No 
Jackson County Sil 





Southern Coke, Gray 127 13 00 
Mottled ceveee 12 75@ 13,00 

Standard Georgia Car Wheel 15 S0@ 1600 
Lake Superior - ” 15 '0@ i6co 

BUFFALO : 
No. 1 Foundry Strong Coke Iron Lake 

BRPERIOT Bi acceccoccsssevcsvccescoccccscseeesss cen cncees $14 25 
No. 2 Foundry Strong Coke Iron cae 

Superior Ore..... cnsepe pe 137 
Ohio Strong SeMNGINGET EID, Senccinoncersne an cto 14 00 
Ohio Strong Softener No. 2.. sovcessse cep ‘conse MD 
Jack«on Co. ya he No. aaa R188 exe cosece 35 
Southern Soft No. 1. een A 
Southern Soft No. 2. mecoucssoncsedioense cep sseany’ GUE 
Lake Superior Charcoal...........0...... 1400@ 14 50 
Coke, Malleable.. es | 

Sr. Louis: 
OU $147 
gaa 14.25 
EE I 13 75 
BOEMOTE COIS BU0.: Gocccccrcccccccccsccecccesee ene cocces 13 55 
BOTSE GOR POC Biccescecccccersiccccaseies 000 tccees 13 20 
Tennessee Charcoal No. 1........ccccccceeeee ros, Cae 
ae County 3% per cent Silicon > op an ee 
ake Superior Coke No. t............ 15 co@ 160 
BORGES Car WRG 220. 0 ccvecccccccccccescee 15 25@ 1625 
Genuine Connellsville Coke......... 0.00. cc. see 415 
| 4te 





OLD RAILS AND SCRAP METAL. 
(Delivered Cleveland.}] Gross Tons 


SR Be Be icencnpeercenpeemneniescesemsennsmenet .$18 oo 
Old steel rails (6 ft. and over)... Sa 


Old steel rails stm - = A under)... enecen i 
Old car wheels.. wissiieion 


No. 1 R. R. wrought scrap... a 
Mill ——.. oshinbehanbabinebenesmmennenesnameneteses — 
No. 1 Machine cast scrap.... senses 


gs 

Uncut wrought iron boilers 
Steel names plates... spimametnesenmetediatiie 
Oe ee 
Pipes hy flues amarendal eocpunenanannanevelent 
Tank iron..... 

Hoop and band iron.. 
Sheet iron........... 
Wrought drillings... 
Malleable iron.. 


STRUCTURAL | MATERIAL. 





Beams ons pasanencendl head o. b. artann.. 1.60c 
Angles... ecer a 
seveeseeeee qneccocsosebocecsocsenscosoesosstccssosccoccesee _ SAREE 
ES 2 25@2.45¢ 
Sheared Plates.. enne ans 2. 


MERCHANT IRON AND STEEL. 


(Less than car-lots, Cleveland.) 
Rounds and Squares.—Bar Iron. 


ecw 
“sSs5S 
orn 

aoe 
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THE THE EDWARD P. ALLIS COMPANY 


MILWAUEKEEX, Wis. 


MANUFACTURERS OF 


Blowing Engines, Holsting Engines, | » 
Pumping Engines Alr Compressors. 
Special Engines for Electric Lighting 
Street Rallways and Rolling Millis, Ore 

















Crushers, Crushing Rolis, Stamp Milis 1% ‘ods to 

Concentrators, General Mining Milling ‘x o8xH%to 
and Smelting Machinery. . 0471 
. tooxz1 
—— Reynolds Corllss Engines, ott: 
new vous cnicaeo. MINNEAPOLIS. DENVER. BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURG eK toss 
18 to oe 
Southwark Foundry & Machine Co. iM fo 62's 

PHILADELPHIA, PA. 1% to 14 x 6 to 
Porter-Allen Automatic Engines, pe 
Blowing Engines, Centrifugal Pumps, 7 ee er ona tow 
Weiss Counter-Current Condensers. ytemax an se Hae sas yoentra 
Fs 8 OO em . 






toSe M tose. 
I i to §-16.... 


—EE———— “ 
I LAN F & 8 0 D LEY C0 hee tae ~ : 

% to 15-16 = DGB cccccccceccccccssonsanennassese ‘ " 

rb i 8 8 gS ae :% rs 

" a5 eae oii ncescsesnesudnecstesecesvenedil a © 


CINCINNATI, OHIO. ans Wue'eae hice” Boral Bagl ibs ager 
& 


1-to higher than same size of Heaty Bands. 


— Light Band jIron. 
Engines, ...... 


ALL SIZES. ex tf A = enone 
Simple and Compound. |‘s ‘2; 
Shafting, Hangers, Pullers. |: 


Belt Elevators, Saw Millis. | 50:6 to 


ee 





BSS 








4 TS See ee 
x Nos. 10, 11 and 12..... 
x No.9 to a 
= Nos. to, 11 and 12... 

16 x No. 9 to 3-16... ccccuscesgeee 
-16 x Nos. 10, 11 SEE DB ccccaciiaaenn 
8 x No.9 to 3°16......... 





x No.9 to 3-16......... 
x Nos. to, 11 Bas § 12... 
enim 9 to 3-16..... 


MULAN TODECL 


Same as Light Bands, of same > olene. 


YOUNGSTOWN, OHIO. Gand Band Iron. I-10 €- above same since of 











Light Bands. 
The Porter-Hamilton Engine |g... 07. we 
Reversing Engines, | °° = z : 

Blowing Engines,Con- | tosis 360 
verters,Hydraulicand |" ” “sai ova asa mas If Round, 

) Special heavy machin- BH 20 $-evvrrrrerrenern raisin 

Fery for the iron and | ts ir16. 
steel trades. Ko Fre a 





Park a ui ildi j ng, i) ittsbu rg. _ tail Ora - than ses in thickness, 


SEWARD S&S. BABBITT. All sizes... 1 ¢. extra, 


Cutting ‘ordinary bars to specified length, 20 to 
.jo extra, according to length and size. 


THE GEO. B. SENNETT CO.) win “SEozism seamaara 





In Inches. Gauge. 
YOUNCSTOWN, OHIO, 11-2 to6, Nos.7,8,90r 516” 1.50 Base. 
MANUFACTURERS OF THE Extras. 
1% to 6, “ 10, II, 1206 y 05 per 100 Ibs 


. . 
Sennett Slide Valve Enging, jit fteer ie s 
‘ 1 to 1H, “ 40, II, 12 or x" 1S o 
13-16 and “ 9,8, 9 or 3-1 “ 
A well made and ¢urable center crank engine | 13-16 and “ 10, 11, 12 or 4%" ro ° 











of from 20 to 40h. p. The design is thoroughly | 11-16 and “ 97,8, 9 org31 jo “ 
modern and all parts are made in duplicate 11-16 and x “* 10, Il, 120r %” 35 . 
Engines kept in stock ready to run 9-16 and “ “7, 8, 9 or 3-16” 40 
Catalogues or prices willingly furnished r6and %, “ 10,11, 12z0r 4%” 45 . 
Among our other specialties are the 134, Nos. 7, 8, 9 OF G-16" ....cccecccccceces «SS e 
: | Sa TS) ee o 
Sennett Compressed Couplings. | 716 “ 7, 8,9 OF $16" ccmsrsseeees .P5 " 
19 +“ 410, If, 12 0r - BS “ 
(See advertisement next week | % ~ 7, 8,9 Or gt woeeeececeeeenenss 95 
SENNGTT ENGING Foundry contracts solicited for PS 5S, EET eateAney 
Castings from to Ibs. to 5 tons each. Iron and Steel Hoops. 
Width English Standard 
Inches. Gauge. 

s Pays special attention to 7-16 to 3 Nos. 13, 14, 15 and nye 90) Base 
iron ore, blast furnace, 7-16 to 2, “ 17, 18, and 19........ 5 per too lbs 
rolling mill, foundry and | ? 4 te BBD censscttesitnttatiiinns .10 “ 

FIG 00 8, “BE cevevevevcccsescceserees IS “ 
machine shop interests. | 2B CO TRE," BD cccccsscenpeccmrsccerese | ol “ 
Per year’ $3.00. | tes x: oy yee 

tor t7 and 16........ 18 as 
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The ae “ 19 ond o...5. 1b Wee by, 
es 0 
Playford ipigand?, “is igand ig 
h ee — i, * 17 oud om soeenins 15 “ 
ec an ca aa d « ° m “ 
M ts-i6and 1.“ si arr : 
Stoker Re Nos, is, wand ig TS 
“ UE WU vaiasccnsssnmsiaal " “ 
Guaranteed to ». ’ = enscosenesececcesitns a 
Abolish smoke, to in- _ t == - “ 
crease boiler capacity and 15-16 <a onl » ° 
and to save fuel. => and 13-16 “ 19and 20.. ~ “ 
For information, address, y/o ee Chl and is “ ——— =. : 
i =~ ter) a oa prey > nn wwe oy . an ; 
The Playford Stoker Co. sal - ; = ; ~~ oe. ‘ a ‘and oe 35 -- 
404 Telephone Bidg., II-t - 17 and 1 rr ya 
CLEVELAND, OHIO. 11-16, 19 BME 90.00. eeeevcvnesne ~ “ 
IRONCLAD PAINT CO. iron ciad Paint c aay 
Iron Clad Paint Co. 
Factory, 76 & 77 Central Way. See. & Trens., No.3 Case Bulid’g, ey - “ 85 s 
u e,a ’ ; seeeecreesesseeserrereeeeesessoesees oS “ 
CLEVELAND, OHIO. save liability of suit for using a —_ S++. sone eneeneeeeeenens & ° 
article made in violation of the pat-|7'? ., ‘iy 14 and i nm a. 4S ° 
ents issued to Wm. Green, and now | 775 “‘ 16, 17 Ad 1B.....cec.cecssees ¥ 
owned by this Company. a = 19 BRE BB .ccccccocccccccocesececs = 
IRON CLAD PAINT is the |3i¢ 6 $e & 
most durable, most i «8 and: z 
fire-proof and Cheapest &. — 4 
J Paint made. .: fae +r 
FURNISHED both Dry and|jie « ig 4 and tS ihe 
Ground in Oil 7-16, “ 19 and — wove 
"RED BY NEARLY ALI. THE +4 i o- ot come acomidical 
RAILROADS. Hw, Oe es icematienesnnes 1.20 


Sheet Iron, 





We Claim The Following Merits or Jonking Bros,’ Valves 


4. Manufactured of the best Steam Metal. 
- No eh therefore not constantly wearing out the Seat of the Valves. 


3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil and 
.. 
. The Easiest Repaired, and all parts Interchangeable. 
Valve Tested before leaving the factory. (2) 


5: Every 
6, ALL GENUINE stamped with Trade Mark, 
JENKINS BROTHERS, NEW YORK, PHILADELPHIA, CHICAGO, BOSTON 


Dixon’s Pure Flake Graphite 





ge 
ee 
PRGR We Reccscersesccccssscocccocscosccncsecechootapesousens wide” 2 


Above inci emaae ~ aumeg: wi 








: os a leasing to “yA nis oes f00 to 5 
ne Room and Machine Shop. 10g to 2 
‘Burden Boiler Rivet 
A small easdy sfisemay Ogee increases its lubricating valine and makes %, %, 11-16 and & inches fone... 2 a 
Bridge %, %, 11-16 and & inch diam... seeened 60 








finest Cooling Mixture. 
Pamphiet and Sample Sent Free. 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


Wrought Pipe and Boller Tubes. 
Merchant pipe, from store.....dis. 60 and three tos 






















Boiler tubes, 1% to: %inch Discount 45 
< 1% to 2% inch, iron, “ sO 
} vi 2% to4 inch — Po 60 
FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- Srsene FR lech 8S rv a 
GATION, COUPLED WITH UNUSUAL NON- ———— joint__ - 45 
Tae PWT Si 
CORROSIVE QUALITIES, | Zs § he a 
. Meee Oh 
| 1> Cleveland, onio. = ~ 
RRS See /THE USHOTELCO. 7 





PARSONS MANGANESE BRONZE = # 


5 00 
CANNOT BE EXCELLED. WRITE FOR PARTICULARS. D0 Roows or 
6) 50 
SOLE MAKERS, 20 Rooms ar 22 


THE WILLIAM CRAMP & Sons | 75 Rooms 3104" 


wl 
-Ship and Engine Building Company, y, AllMeals . oR 
PHILADELPHIA, PA. JOS Each 





We 

















A paper that is paid for and read—THE IRON TRADE REVIEW. 
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JONES & LAUGHLINS, Limited, © 

2 PITTSBURG, PA. % 

® Branch House, CHICAGO, ILL. Branch Office, 220 Broadway, NEW YORK. . 

. ——ue MAN —i ) | : 

® Proof-Grane and Cable CH AINS Of Superior Quality. = 
e— 

oe 

: Rvery Chain tested and proof certificate furnished whenever desired. & 


Fre ABO ERS REDE RAGRERS RIEORE HERERO ROMEO 








: LORAIN STEEL COMPANY, 
Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. 


seeerseseeeneianeisseeenn 


American Tin Plate Company 


MANUFACTURERS OF 


‘Coke Tin Plates, 

Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 











Marguette uildina. 


CHICACO, ILL. 
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——— SS 
DIRECTORY 
To the Iron and Stee! Works of 
the United States for iggg, 


PUBLISHED BY 
THE AMERICAN IRON AND STEEL ASSOCIATION 


Thoroughly Revised. Price, Seven Dollars, 


The American Iron and Steel Association has 
just completed a thorough revision of its Direc. 
tory to the Iron and Steel Works of the United 
States, bringing down to April, 188, a deseri 
tion of these works. It also contains» ~ 
Directory to many leading industries which are 
large consumers of iron and steel. This edition 
which is the tourteenth that has been i F 
braces more complete details of all the iron and 
steel] works of the United States, and of indus. 
tries which are large consumers of iron and 8teel 
than any preceding edition. It retains all the old 
features of preceding editions and contains many 
new features. 

_In the edition for 1896 there was given for the 














first time a complete list of Malleable Iron Works 
SR 
in the United States,and to this new feature there 


A ele at C RUS ala R S are now added complete lists of the Rail Mills, 


> 


OLLING Mitt & Tin PLATE MILL MACHINERY |jeepemeenenremerserncr cea 


Works, and Riveted Pipe Works—all new features, 


SANA ALEAEOUEDENAENEOONOUNONEOUEOCEOEOOEOOEOONOD COSEOHNOEOONEODCOOOONOGNONEONOOESCOOOEONOLEOUODAOOEOHONOENONOEAUEHUAEHNNOMNNLE | | The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com. 




















plete than in previous editions. The namesand 
location of all the works described are given in 
alphabetical order, followed by a description of 
their character, capacity and products, with the 
names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a cloth-bound book of nearly 400 well-printed 
pages—many more than in any previous edition. 
It contains a complete list of all the 


Tin Plate Mills «« Machinery 


ROLLING MILL MACHINERY, CHILLED AND 
“ZERO ” pon oO a Estimates given on SAND ROLLS. 


complete plants. 


F, R. PHILLIPS’ SONS 00., +e Be. OHILADELPHIA. ST 


VULDUOUOUOEEROOGUEEDCUUERAOAUOESENDUEEOAUUEREOOAEDAGAUEEROEAUUREDSROEETEEGEUUUEGEUOCGUUUEEROCUUEEDCUEROOOOOESOREN EEUU EEEAUU ESTEE Rolling Mill 
ng 8, 


Bessemer Stee! Works, 
Open-Hearth Steel Works, 


THE LORAIN FOUNDRY COMPANY, |) z=" 
Lorain, Ohio. wM'stelCating Work, 


Tin Plate Works, 


SAND AND CHILLED ROLLS. Stamping Works, 


Forges and Bloomaries, 
Wire Rod and Wire Mills, 


POUUDORDODUEEND COOUUUSEROOUODOEMENITE 


4 





Heavy Iron Castings in Loam, Dry and Green Sand, 
Wire Nail Works, 


Made from Cupola or Air Furnace... -danaaicr y Shes RE 
Iron and Steel Ship Builders, 


BRASS AND COPPER CASTINCS. Reset West, 


Malleable Iron Works, 























Cast Iron Pipe Works, 
ati Cleveland, Cincinnati, Chicago & 8t. Louis Cast Iron Soil and Plumbers’ 
en —————“ 
Railway, Pipe Works, 
uM 0) X 0 i R 0 UTE [ —BIG FOUR ROUTE.— Wrought Iron, Wrought Steel 
J ‘ : , ‘ and Riveted Pipe Works, 
Solid vestibuled trains run daily to Columbus, : 
AGO. PRLANAPOL!S & fouESVILLE .LAILmAY | Dayton, Cincinnati, Indianapolis, St. Louis. Par- Seamless Tube Works, 
lor car and Wagner Sleeping cars. Best line in| Chain Works, 
the West, South and Southwest. Ticket office 116 d Work 
THE Euclid ave, Bell Tel. Main g10. — Tel. 853. meee ie _— 
Depart. Car Wheel Works, and 
DIRE OT I INE No, 11, Southwestern Limited........... . 3:30am €ar Bullders in the United States 
No. 3, Columbus & Cincinnati Ex........ 7:15am 
No. 25, Wellington Ac. (Sun. only)... 8:30 am 
BETWEEN No. 33, Columbus & Cincinnati Ex........ °11:40 am 
No. 35, Ind. & St. Louis Express............ 12:00 m ALSO A LIST OF THE 
S h icago No. 27, Columbus Accom,............:00008. 4:00pm 
2S N 7, CSS., CoM. IE PTCSS...cccccccesececee ‘ *8: 
Indianapolis _Pa ee *sep= | Tron and Steel Works in Canada and Mexico. 
. . Py No. 28, Cin. & Col. Express............... : 6: 45 am 
Cc | n Cl n n ati _ Fo. 26, Calion Accommodation............ 9:45 am 
No.. 36, Indianapolis & St. L.. Ex .......... %2:30 pm ’ F , 
Lafavette i No: 36, Columbus & Cin. Express... *2:55 pm This edition of the Directory is an invaluable 
. s | ) Ss No. 24, Wellington AccOmM..........6....ss00 *6:25 pm | book of reference for all business men who wish 
Lou isvi e No. 2, Col , Cin. & Ind. Ex.............. - 9:25 pm d with i d steel facturers 
eS . , G, aie , oon to correspond with iron and steel manu 
No. 18, Southwestern Limited............... i:s0 am | | with iron and steel consumers, forming, in 





AND ALL POINTS "Daily. ‘ every respect, a COMPLETE GUIDE to the iron and 
Nos. 1r and 13 do not stop at the Erie Ry. depot. | stee] works of this country and to the principal 


Ss © TT ly =—e No. 37, leaving at 8:30 pm. has local sleeper for , 
| Clectonat!. Nos. 33 and 46 have dining cars. works which consume iron and steel. 


a For tickets call on D, JAY COLLVER, City pas- 
For time table and other information, address | senger and ticket agent. No. 116 Euclid av. (Col- Sent postpaid, on receipt of price, by 





9 | onial Arcade), Cleveland, O. 
FRANK J. REED, General Passenger Ag't, | anaaee arene THE IRON TRADE REVIEW CO., 


CHICAGO. G. P. and T. A. Cincinnati, O. 
PITTSBURG CLEVELAND, CHICAGO 
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Our work in Ordnance and Marine Engine Forgings is the 
result of years of studious and determined effort to meet the 
rigid requirements of United States Government Specifications. 
We have endeavored to meet the ever-increasing demands of = 
these specifications. 
The attention of the World was drawn to the successful ser- : 
vice of our Ordnance and Marine Engine Forgings during the 
= 
: 
= 


SOUTH 


of the Illinois Central Railroad and 
the into the eleven States o 


South Dakota Kentucky late war with Spain. These forgings were made by 


—- ame THE BETHLEHEM IRON COMPANY, 
Wisconsin Mississipp! South Bethlehem, Penn’a. 


IMinols indiana Louisiana 
BRANCH OFPICES: 

too Broadway, N. Y., 421 Chestnut St., Phila., 1433 Marquette Bid’g, Chicago. 
Send for Pamphiet. 


pesees ting an un ualed territory for diversified 
industries, and possessing 


Fine Sites for New Millis 





i 


Best of Freight Facilities—Coal Fields, 


Clese Proximity to Distributing Centers, 


wos sm cuss —'N@fional Tube Works Company, 


Many Kinds of Raw Material. 
MILLS AT McKEESPORT, PA. 
To sound industries, substantial inducements | 


by many of the places concisely | 
pT in the pamphiet * yoo Cities and Towns Sr 
Epgustrice. Write Ji y. Bensty The | ; - 
tries are wanted. 
=! of industr tered TEXTILE By e largest makers of Special Mild Steel and Wrought Iron 


TRIES in the South by a number of good places. | Pipe, Boiler Tubes and Casing in the World. From ore to finished 


























eee ag omnia |product. Sizes from % of an inch to 30 inches. 
Steel Stamps and Stencils. SALES HOUSES: 
Tends ictomatle Check Puncher Pittsburg, Chicago, St. Louis, New York, Boston. 


=4 Tombering Machines 12 Seneca St 


f 


tstamped. Most artistic. The only 
ones in Clissified Desigus Write today for 
details. THE SERGER MFG. CU.. Canton, 0 


2e Osun 








Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, Mass. 
New York Office: 116 Liberty st. 







DHROFYP FORGING S. 











The A BC of Tron.—A book for foundrymen. It 


is issued in cloth binding,and gives.much valuable matter on 






how to reduce cost of mixtures, and on grading and mumbering 
of pig iron. CHAPTER HEADINGS :—Iron—What is it? Pig Iron. 
Constituents of Iron. Numbering of Pig Iron. Grading of Iron. 
ied, that are to the point and» How to Reduce Cost of Mixture. Steel. Physical Properties of 
Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW $1.00. Order of Thet/ron Trade 


bring best results. Review Co., 27 Vincent St., Cleveland, O. 





Advertisements that are stud- 


that are frequently changed, 





CMP ERY NE NONE RPS IP INE NPAT NN NN A AA A OA, 


_-Foamina powers. Ever Haye This Trouble? | 30 Days’ Trial Free. 


<N’ Qz 


PL AES 


Most engineers have had and yet its Austin Separators N 
an impossibility with the use of our 


Oil Separator. Oil in the feed water eliminate condensa- 


causes it and our separators extract | tion from live steam, 
the oil. . 
Catalogue for your name, or Sep- oil and grease from 


arator sent on trial for 30 days. We Exhaust 
pay freight if not satisfactory. 


Austin Separator Co., ainsi 


oz ——— 18-23 Woodbridge St., , 
‘ Horizontal and Vertical. | Detroit, Mich. Catalogue ? 
v. 


La” 


has 


: 
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MARK — 


DETROIT SYS SYREN Aas 


Emery-Corundum | ¢j9o ei 


WHEELS, ud f\ 


Sellers’ Tool and Twist Drill Grinders, 


J. WENDELL COLE, 5 
P. 0. Box 84, 911 No. 112 Clark St., | 3) 
COLUMBUS, OHIO. CHICAGO, ILL. | {;' 








Spearman 
Iron 
Company, 
Sharpsviile, Pa. 


ted Foundry Irons. 
ess, Strength, Fluid- 
ity, Uniformity. 


American Scotch 





NOOR F00Ph6 4 CATALOG | 
7 











brand unequaled. 


HENDERSON & TRAGO, Agents, 
CLEVELAND, O 


RADIAL DRILLS. 


3 Feet to {4 Feet Arms. 


“Fine: Toa Met We ERS. 


ttt ae, 








CH.BESLY& Cf 


CHICAGO ILL |) 


BAUSH & HARRIS MACHINE TOOL CoO., 


Sprinmghicld.,. Mass. U.S.A. 
SALES ACENTS: EUROPEAN ACENTS: 
MANNING, MAXWELL & MOORE, SELIG SONNENTHAL & CO., 
New York, Chicago, Pittsburg, and Cleveland. London, E 
HILL, CLARK & CO., E. SONNENTHAL. Jr., 
Boston. Berlin, Germany. 
1899 CATALOC. 


ne 
, | 


Absolutely without a rival. 


Perfect 
Lubricating 
Metal. 


The only Phosphorized Tin | 
Graphite Bearing Metal in the 
world. Write. for particulars. | 
Ask your dealers for it. 


Perfect Lubricating Metal Co., | 


Second and Plum Sts., 
Cincinnati, Ohio, U.S. A. 


The STAR Hack Saw 


FOR CUTTING METALS of 
4% inches in diameter. Several thoumad — 
now in use and not one report has 











Meehan Boiler & Construction Co., 
LOWELLVILLE, OHIO, 


MANUFACTURERS OF Md 








MEEHAN'’S COMBINED SAFETY and WATER TUBE BOILER. 
All kinds of Blast Furnace, Stee! Piants and Stand Pipe Work. 
Aliso all kinds of Oil Refinerv and Tank Work. 

WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. 
Structural and Engineering Work. 


The “ORIGINAL GANDY” a 








‘= = 


SEHR 


Stitched Cotton Duck Belting, 


Especially adapted for Main Drivers, Saw Mills, Cotton Gino, 

'' Gotton Presses, and for all places where belts are subjected tc 

moisture or atmospheric changes,the “GANDY” stangs paramovnt. 
For farther information, prices, etc., write 


The GANDY BELTING CO., Baltimore, Md. 

















Fire Brick Fie Clay, Pig Wy 


F. B. STEVENS, Detroit, Mich, — 


Special Machine 
IRON CASTINGS. 
Estimates made = a Working 
Wheeling Mold & Foundry Cs 
Wheeling, W. Va. 





FOR 


Shovels 


No. 18 to 21 New Pattern Presses. 


DANIELSON 
MACHINE 
AND 

TOOL 
COMPANY, 


MANUFACTURERS OF AND 
DEALERS IN 


Machine Tools 


Dies, Special 
Machinery, Etc. 
AGENTS for HE. W. Bliss Co.'s 


and Garvin Machine Co.’ ‘| 
full line of 


Presses and Machine Tools. | 
Address 

83-87 Lake St., | 

&ACLEVELAND, O. 


Iron Mining. 


We have machines of new designs with 


hoisting, swinging and crane engines. 
These were designed and constructed espe- 
cially to meet requirements of iron mining 


and coal mining fields. 
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‘*It is true 
that advertising 
will not 
put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.” 


—Some Essential Oila for 
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WE INVITE MOST RICID 
INVESTICATION. 


marm » eee? CR 


: 


For full information address 


THE 


MARION STEAM SHOVEL GO. 3 


Marion, Ohio. 


EMM 


4 


=f) 
—,.*. 
| Pam ee 








Wee When writing to advertisers please mention The Iron Trade Review. 











